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Summary 

The Stratospheric Aerosol and Gas Experiment 
(SAGE) was launched on February 18, 1979. It 
measured the solar irradiance at four different wave- 
lengths (1.00 /zm, 0.60 //m, 0.45 /zm, and 0.385 /zm) 
during each sunrise and sunset encountered by the 
satellite. The satellite operated for about 3 years 
and in that time period produced a large number 
of profiles of aerosol extinction at two wavelengths, 
ozone concentration, and nitrogen dioxide concen- 
tration between the latitudes of approximately 80°N 
and 80° S. 

The SAGE results have been separated into two 
sets: one set for aerosol measurements and the other 
set for gas (ozone and nitrogen dioxide) measure- 
ments. Presented in this report are the SAGE aerosol 
measurements for the period of January 1 to Novem- 
ber 18, 1981. The intent of this report is to provide, 
in a ready- to-use format, a representative sample of 
the third year of data. No attempt has been made to 
give any detailed geophysical explanation or analysis 
of these data. This report presents zonal averages, 
separated into sunrise and sunset events, and sea- 
sonal averages of the aerosol extinction at 1.00 /zm 
and 0.45 /zm, ratios of the aerosol extinction to the 
molecular extinction at 1.00 /zm, and ratios of the 
aerosol extinction at 0.45 /zm to the aerosol extinc- 
tion at 1.00 /zm. The averages for 1981 are shown in 
tables and in profile and contour plots (as a function 
of altitude and latitude). In addition, temperature 
data provided by the National Oceanic and Atmo- 
spheric Administration (NOAA) for the time and lo- 
cation of each SAGE measurement are averaged and 
shown in a similar format. 

Up until mid-May 1979, both sunrise and sunset 
data were obtained; but then the spacecraft batteries 
began to noticeably degrade. The SAGE instrument 
continued to function perfectly, but because of the 
lack of power, sunrise measurements could no longer 
be made after July 1979. Thus, the data in this 
report are for sunset measurements only. The SAGE 
power system failed in November 1981. 

The volcanic eruptions from Ulawun (October 7, 

1980) , Alaid (April 27, 1981), and Pagan (May 15, 

1981) injected significant amounts of material into 
the lower stratosphere. Effects from these eruptions 
on the stratospheric aerosol distribution are evident 
in the data presented herein. Peak values of the 
aerosol extinction at both 0.45 /zm and 1.00 /zm in- 
creased 2 to 4 times above typical peak values ob- 
served during volcanically inactive periods. Simi- 
larly, stratospheric aerosol optical depth values at 
1.00 /zm increased by a factor of about 2 from near 
background levels observed in 1979 in regions per- 


turbed by a recent eruption. During the year, these 
values ranged from between 0.001 to 0.006. The lo- 
cation of the relative maximums in the aerosol to 
molecular ratio at 1.00 /zm coincided with the posi- 
tion of high optical depth values and aerosol extinc- 
tion values. It should be noted that the reported 
extinction values are averages and that selected in- 
dividual profiles can show values one or more orders 
of magnitude greater than the reported values in re- 
gions of volcanic activity. 

Introduction 

The Stratospheric Aerosol and Gas Experiment 
(SAGE) was launched on a dedicated Applications 
Explorer Mission satellite (AEM-2) on February 18, 
1979. The satellite circled the Earth once every 
97 minutes, usually entered the Earth’s shadow on 
each orbit, and thus went through nearly 15 sunsets 
and 15 sunrises per day. During each sunrise and sun- 
set observed by the satellite, the SAGE instrument 
measured solar irradiance at four wavelengths until 
November 1981, when the spacecraft power system 
failed. The irradiance versus time data were teleme- 
tered to Earth and subsequently inverted to yield ex- 
tinction coefficients for the stratospheric aerosol at 
two wavelengths and concentrations of ozone and ni- 
trogen dioxide. 

The SAGE results comprise a collection of pro- 
files for aerosol extinction, ozone concentration, and 
nitrogen dioxide concentration taken at a large num- 
ber of geographic locations. More than 12 000 profiles 
were obtained for each wavelength over about 3 years 
at latitudes ranging from 80° N to 80° S. 

The SAGE aerosol data are intended to be used 
to study aerosol sources and sinks; aerosol trans- 
port; the chemical, radiative, and climatological ef- 
fects of aerosols; the exchange of particulate mat- 
ter between the stratosphere and the troposphere; 
the development and dispersion of volcanic layers; 
the occurrence of cirrus and other high clouds near 
the tropopause; and polar stratospheric clouds (in 
conjunction with the Stratospheric Aerosol Mea- 
surement (SAM) II sensor). On cloudless occa- 
sions, information can be obtained on high- to mid- 
tropospheric aerosols. 

The data base generated by SAGE will be use- 
ful for studies of the effect of seasonal and short- 
term meteorological variations on the stratospheric 
aerosol. It should also be helpful in evaluating at- 
mospheric chemical and microphysical processes in 
the formation and maintenance of the aerosol layer, 
and it will demonstrate the effect of volcanic activ- 
ity on the stratospheric aerosol. The simultaneous 
measurement of ozone and nitrogen dioxide in the 



same air mass may aid in interpreting the impor- 
tance of heterogeneous and homogeneous chemistry 
in the stratosphere. When used in conjunction with 
the temperature profiles, the data will permit quan- 
tifications of the climatic effects of cirrus cloud layers 
in the lower stratosphere and upper troposphere. A 
number of studies using the SAGE data set (refs. 1 
through 6) are included in the list of references. 

This report presents, in a ready- to-use format, 
representative aerosol data and seasonally and zon- 
ally averaged aerosol data for the third and final cal- 
endar year of the SAGE 34-month data set. No at- 
tempt has been made to apply these results to any of 
the studies mentioned above. The entire data set has 
been archived at the National Space Sciences Data 
Center, NASA Goddard Space Flight Center, Green- 
belt, Maryland 20771, and is available on magnetic 
tape. 

SAGE Instrument 

The SAGE instrument is a four-channel Sun pho- 
tometer. Spectral discrimination is achieved by 
using a holographic diffraction grating, which dis- 
perses the incoming sunlight according to wave- 
length. The wavelengths selected were 0.385 (i m, 
0.45 /un, 0.60 /im, and 1.00 /im. These wave- 
lengths were selected for the following reasons. At 
0.385 //m, 0.45 \x m, and 1.00 // m, absorption by 
stratospheric gases is quite small below about 20 km, 
and solar extinction in these channels is almost en- 
tirely caused by scattering by aerosol particles and 
air molecules. At higher stratospheric altitudes, at- 
tenuation at 0.60 /im is primarily caused by ozone. 
Above an altitude of about 25 km, the extinction at 
0.385 fim and 0.45 /im is mainly caused by absorption 
by nitrogen dioxide and scattering by air molecules. 

In operation, the instrument is activated just be- 
fore a sunrise or sunset is encountered by the satel- 
lite. The instrument searches for the Sun and nulls 
the center of intensity of the solar image. A mirror 
then begins scanning vertically across the face of the 
Sun. This mirror reverses in direction each time a 
limb crossing occurs. Solar light is reflected from the 
scan mirror to the aperture of a small Cassegrainian 
telescope, which defines an instantaneous field of 
view on the horizon of about 0.5 km and focuses 
this light onto the diffraction grating. The intensity 
of light dispersed by the grating at the four wave- 
lengths of interest is measured by four silicon diode 
sensors. Their output is digitized (to 12-bit accu- 
racy), recorded on an onboard tape recorder, and 
periodically telemetered to Earth. The raw data (ir- 
radiance as a function of time) are reconstructed and 
inverted to yield extinction as a function of altitude 
at 1-km intervals for each spectral channel at each 


location and time of a SAGE measurement (ref. 7). 
The aerosol extinction profile of 1.00 /im has a verti- 
cal resolution of 1 km below about 25 km and above 
this level the data are smoothed over 5 km. For 
the aerosol extinction profile at 0.45, the data are 
smoothed in a similar manner above an altitude of 
about 25 km, but because of the greater uncertainty 
in this channel, the aerosol extinction data below this 
level are smoothed over a 3-km layer. 

Figure 1 illustrates the viewing geometry of the 
satellite system. As the satellite moves toward the 
Earth’s shadow, the tangent height (h) decreases, 
and the solar light reaching the instrument traverses 
more and more of the Earth’s atmosphere. Typically, 
measurements are made from an altitude of about 
350 km to the surface, or until the Sun is obscured by 
clouds. As the tangent height decreases, the tangent 
point ( P in fig. 1) changes position because of the 
movement of the satellite along the orbit path during 
a measurement sequence. This movement may vary 
between 0° and about 3° in latitude, depending 
on the satellite-viewing geometry. Consequently, 
the location of the SAGE observation is not easily 
specified. In this report, the latitude and longitude 
corresponding to the position of the tangent point 
when the tangent height is 20 km (near the peak of 
the stratospheric aerosol extinction) are given as the 
SAGE profile location. A complete description of the 
SAGE instrument can be found in reference 8. 

AEM-2 Orbit and Locations of 
Measurement Points 

The AEM-2 orbit is inclined at 55° with an apogee 
of 660 km, a perigee of 548 km, and a period of 
96.8 minutes. This highly precessing orbit provided 
measurement opportunities distributed around the 
Earth for latitudes from 80° N to 80° S (depending 
on season). The measurements were made each time 
the satellite entered or left the Earth’s shadow, that 
is, during each sunrise and sunset encountered by the 
satellite. Because of the orbital motion of the satel- 
lite, the rotation of the Earth, and the motion of 
the Earth around the Sun, successive measurements 
were separated by about 24° in longitude and oc- 
curred at slightly different values of latitude. Since 
it is important to understand the sequence of mea- 
surement locations, we illustrate in figure 2 the set of 
sunset tangent locations for January-February 1981. 
On this plot we have drawn a series of arrows show- 
ing the sequence of consecutive measurement loca- 
tions. Note that the measurements run from east to 
west with a small change in latitude between mea- 
surements. Consequently, the locations of the mea- 
surement points trace out a spiral path winding from 
60°S to 50°N in this example. 
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Data Products 

The basic data product generated from each 
SAGE measurement is an extinction profile (extinc- 
tion as a function of altitude) for each of the four 
spectral channels (1.00 fi m, 0.60 /im, 0.45 /im, and 
0.385 /mi). These contain information on the concen- 
trations of stratospheric aerosols, ozone, and nitro- 
gen dioxide and on molecular density as a function 
of altitude, longitude, latitude, and time. A corre- 
sponding temperature profile is provided by the Na- 
tional Meteorological Center (NMC) of the National 
Oceanic and Atmospheric Administration (NOAA) 
for the time and location of each SAGE measure- 
ment. These profiles were constructed by interpola- 
tion from the NMC gridded global data sets (ref. 9). 

The raw data consist of measurements of irradi- 
ance as a function of time. The temperature profiles 
are used to obtain molecular density, and the irradi- 
ance data are inverted by techniques described in ref- 
erence 5 to generate extinction profiles. The extinc- 
tion profiles are then archived by the NASA Lang- 
ley Research Center at the National Space Sciences 
Data Center, NASA Goddard Space Flight Center, 
Greenbelt, Maryland 20771. The archived data prod- 
ucts are available to interested researchers and con- 
sist of two sets of computer tapes called MERDATS 
(the raw irradiance and temperature data tapes) and 
PROFILES (the inverted extinction profiles for each 
event). A user’s guide to the SAGE PROFILES tape 
is available from the Aerosol Research Branch, Atmo- 
spheric Sciences Division, NASA Langley Research 
Center, Hampton, Virginia 23665-5225. 

A sampling of the results obtained during the 
third year of operation of the SAGE satellite (Jan- 
uary 1, 1981, to November 18, 1981) is presented in 
this report. Specifically, these results consist of (1) 
tables of SAGE measurement locations and dates, (2) 
maps of measurement locations, (3) tables of aver- 
age extinction and temperature profiles as a function 
of altitude, (4) plots of average extinction and tem- 
perature profiles, (5) daily extinction isopleths as a 
function of longitude and altitude, (6) plots of zon- 
ally averaged extinction and temperature data per 
sweep, (7) tables of seasonally averaged extinction 
and temperature data, (8) plots of seasonally aver- 
aged extinction and temperature data, and (9) tables 
of calculated optical depth per sweep at various lati- 
tudes and longitudes. The data given are for aerosols 
at the 1.00-/im and 0.45- /mi channels. 

Tables of Measurement Locations 

Figure 3 gives an overview of the latitude and 
time coverage of the SAGE measurements for the 
year 1981. There are a number of interesting points 


to be made regarding this figure that will help in un- 
derstanding the data set. First, the measurements 
begin at a latitude of 67° S on January 9. A se- 
ries of measurements were made from 67°S to 54°N. 
Another set of continuous measurements were made 
starting at 54° N on February 18 and moving south- 
ward to 63°S on March 18. As is apparent in fig- 
ure 3, the measurement locations are sampled alter- 
nately in either a northward or southward progres- 
sion. For convenience, a measurement “sweep” for 
this report is defined as the period (or set of data 
obtained) during a maximum-to-minimum (north- 
to-south) or minimum-to-maximum (south-to- north) 
latitudinal measurement sequence. 

Examination of figure 3 shows periods during the 
months of February, March, April, June, August, 
and October when no measurements were obtained. 
During these periods, the Sun, Earth, and satellite 
geometry is such that the satellite does not enter 
the shadow of the Earth and thus is unable to make 
a sunset measurement. It should be noted that 
after May 1979, the satellite began experiencing a 
power system problem. In order to allow the satellite 
battery system to charge fully before a measurement, 
data were primarily collected during sunsets after 
June 1979. With this technique, it was possible to 
extend the life of the satellite considerably, and data 
were obtained until November 1981. 

Table I gives a summary of the measurement lo- 
cations and dates for the third year of SAGE mea- 
surements. The sunset data are presented in nine 
separate sweeps starting with sweep 21 and ending 
with sweep 29. The table gives the dates correspond- 
ing to measurements made with a 10° latitude band. 
Thus, for example, for sunset sweep 21, the measure- 
ments made between 70° S and 60°S were taken from 
January 9 to January 16. 

Maps of Measurement Locations 

Following tabie I, there are 9 maps in figures 4 
through 12 presenting the geographic locations of the 
measurement points by sweep for January through 
November 1981. The format of these maps follows 
that of figure 2. 

Tables of Average Extinction and Temperature 
Profiles 

Between January and November 1981, over 2500 
SAGE sunset measurements were made, and extinc- 
tion profiles were generated for each of the four ir- 
radiance channels for each measurement. Clearly, 
this is far too much data to be presented in a rea- 
sonably sized report. Consequently, average extinc- 
tion profiles are presented in this report. These are 
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evaluated for all the measurements within a lati- 
tude band of 10° during a particular sweep. Ta- 
bles II through XII contain zonally averaged profiles 
by month for each 10° latitude band. The follow- 
ing sunset data are presented: (a) aerosol extinction 
at 1.00 /im, p a , 1.00 (units of 10 -4 km -1 ), (b) ratio 
of the aerosol extinction to the molecular extinction 
at 1.00 fi m, Pa, l.oo/ Pm,i.00, (c) aerosol extinction at 
0.45 /im, P a ,0AS (units of 10 -4 km -1 ), (d) ratio of 
the aerosol extinction at 0.45 fim to the aerosol ex- 
tinction at 1.00 /im, P a ,OAs! Pa, 1.00, ( e ) temperature, 
and (f) geopotential height of the standard pressure 
surfaces. In addition, the last row in the aerosol ex- 
tinction data at both 0.45 fim and 1.00 /im contains 
the calculated optical depths. The optical depths 
were obtained by evaluating the integral of each 
aerosol extinction profile 2 km above the tropopause 
to 40 km and are given in units of 10 -4 . The data 
presented for 1981 clearly show the influence of vol- 
canic material on the observed stratospheric aerosol 
distribution. The eruptions from Alaid (50.8°N, 
155. 5°E) on April 27 and Pagan (18.1°N, 145. 8°E) 
on May 15 injected additional material into the al- 
ready volcanically perturbed stratosphere (refs. 10, 
11, and 12). The average data show that peak aerosol 
extinction values increased 2 to 4 times above typical 
near-background values of 1 x 10 -4 to 2 x 10 -4 km -1 
at 1.00 fxm and 4 X 10 -4 to 8 x 10 -4 at 0.45 fi m 
(ref. 11) observed during a period of low volcanic ac- 
tivity. During the year, stratospheric aerosol optical 
depth values at 1.00 /im range from about 0.001 to 
0.006. Largest values are observed at high northern 
latitudes in the summer. This effect is more pro- 
nounced in the ratio of the aerosol to molecular ex- 
tinction at 1.00 /im averaged data which show large 
relative maximums over the equatorial latitudes from 
the eruption of Ulawun (5.0°S, 151. 3°E) on Octo- 
ber 7, 1980, and Pagan and at higher latitudes follow- 
ing the eruption of Alaid. The location of each maxi- 
mum varies in altitude but remains below a height of 
approximately 25 km and ranges from a value of ap- 
proximately 2 to more than 10. Information about 
the relative size of particles may be obtained from 
the ratio of the aerosol extinction at 0.45 fim to the 
aerosol extinction at 1.00 /im: larger values indicate 
smaller particles are more prevalent, whereas smaller 
values indicate that larger particles are more preva- 
lent. Care should be taken in interpreting these re- 
sults above 30 km because of the greater uncertain- 
ties in the aerosol extinction at 0.45 ^m at these alti- 
tudes. The locations of the maximum and minimum 
values are influenced by the volcanic debris as well 
and vary in latitude and altitude. It should be noted 
that these report averages do not show the extreme 
values observed in individual profiles. Aerosol extinc- 


tion values in selected profiles near recent eruptions 
can increase one or more orders of magnitude above 
the averaged data presented. 

Plots of Average Extinction and Temperature 

Profiles 

Plots of the average extinction and temperature 
profiles are given in figures 13 through 101. The fig- 
ures are formatted with five panels each, contain- 
ing (1) temperature, (2) logarithm of the aerosol ex- 
tinction at 1.00 fi m, P a , 1.00? (3) ratio of the aerosol 
extinction to the molecular extinction at 1.00 fim, 
Pa, l. 00 / Pm, 1.00 1 (4) logarithm of the aerosol extinc- 
tion at 0.45 fi m, P a ,o.4S, and (5) ratio of the aerosol 
extinction at 0.45 fim to the aerosol extinction at 
1.00 fim, Pa, 0 A§/ Pa, 1.00- I n all cases, the ordinate 
gives the altitude in kilometers. 

The small horizontal bars on each profile repre- 
sent plus and minus one standard deviation from the 
mean. The sweep number and the midpoint of the 
latitude band over which the average is taken are 
noted in the legend of each figure. The heavy hori- 
zontal line extending across the five panels represents 
the average altitude of the tropopause for the time 
and latitude covered by these measurements. 

Daily Isopleths 

From the measurements made during a 24-hour 
period, one obtains 15 profiles of extinction as a func- 
tion of altitude. These are obtained over the range 
of about 360° in longitude, and each profile is sepa- 
rated by 24°. It is, therefore, possible to interpolate 
between profiles to give a daily picture of extinction 
as a function of longitude and altitude. Such daily 
plots were generated for each day of SAGE data for 
(a) aerosol extinction at 1.00 /im, p a , i.oo? (b) ratio 
of the aerosol extinction to the molecular extinction 
at 1.00 fim , Pa^m/Pm, 1.00, (c) aerosol extinction 
at 0.45 (im, P a ,0AS, (d) ratio of the aerosol extinc- 
tion at 0.45 fim to the aerosol extinction at 1.00 fim , 
Pa, 0 AS /Pa, 1.00, and (e) temperature. Selected from 
this large number of plots is an example from each 
10° latitude band for each sweep. Although the se- 
lection was arbitrary, an attempt was made to choose 
plots which were representative of the aerosol distri- 
bution at that latitude for each sweep. These plots 
are shown in figures 102 through 184. 

As mentioned before, the isopleths in these plots 
were obtained by interpolating between vertical pro- 
files. Consequently, the values presented are mea- 
sured values only at the locations of the profiles. 
These locations are indicated by the tick marks along 
the top and the bottom of the frame; no tick mark 
is drawn for missed events. The interpolations were 
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carried out, and the plots were drawn by a routine 
using cubic splines under a tension of 2.5. 

The numbers on the curves in panels (a) and 
(c) give extinction in units of 10' 5 km' 1 . The 
aerosol extinction contour lines seen in panels (a) and 
(c) are ordered sequentially in the following manner: 
1, 2, 3, 6, 10, 20, 30, 60, 100, 200, 300, 600, and 
1000. Local high and low values are indicated by the 
symbols H and L, and the maximum or minimum 
values are printed under the H or L. Panel (b) gives 
isopleths for the ratio of the aerosol extinction to 
the molecular extinction at LOO /xm, Ai,l.00//An,i.00- 
The molecular extinction is calculated by using the 
temperature profiles provided by NOAA. In panel (d) 
the ratio of the aerosol extinction at 0.45 /xm to 
the aerosol extinction at 1.00 /xm, /3 a ,0.45/Ax,l.00) is 
given; variations in this quantity suggest variations in 
the size distribution of the aerosol particles. Panel (e) 
gives temperature isopleths in kelvin, with each con- 
tour interval separated by 3 K. Dates are indicated in 
days and fractions of a day. For example, March 5.96 
means 11:02 p.m. on March 5. In each plot the long 
vertical line represents the prime meridian and the 
tropopause is indicated by crosses in circles. In the 
lower portion of panels (a) and (b), primarily the 
tropospheric portion, the data exceed the maximum 
isopleth levels presented on these plots. These very 
high values are artificially produced by the inclusion 
of 999 values indicating missing data below the alti- 
tude where the retrieval process terminated. 

A variety of interesting points can be noted in 
these daily plots. For example, it is easy to ob- 
serve that the temperature field in the tropics is quite 
stratified with a sharp tropopause and temperatures 
increasing with height above the tropopause (as indi- 
cated by parallel horizontal temperature isopleths). 
In the high latitudes, these isopleths tend to be verti- 
cal lines, indicating very little change in temperature 
with altitude and a slight variation in temperature 
with longitude. The isopleth plots for 1.00 am and 
0.45 /xm show that occasionally features which ap- 
pear at 0.45 /xm do not appear at 1.00 /xm, and vice 
versa. 

The isopleths show some rather interesting vari- 
ations in the aerosol extinction as a function of lon- 
gitude and as a function of latitude. The most ob- 
vious changes with longitude occur from the ground 
to just above the tropopause; these features are as- 
sociated with clouds or tropospheric haze. At higher 
altitudes, longitudinal variations in the aerosol ex- 
tinction can often be best appreciated by noting the 
altitude of the lines denoted by “6.00” and “20.00” 
in the extinction contours for 1.00 /xm and 0.45 /xm, 
respectively. Latitudinal variations can best be ap- 
preciated by considering a given type of isopleth plot 


(such as aerosol extinction at 1.00 /xm) and compar- 
ing the plots presented for each full sweep. 

Plots of Zonally Averaged Extinction and 

Temperature Data 

The latitudinal variation in aerosol extinction is 
presented in terms of a zonal average. Data were 
averaged in 10° latitude bands, as described earlier 
for each sweep. These averages are displayed in 
figures 185 through 192. The individual plots in 
each figure are organized as follows: (a) aerosol 

extinction at 1.00 /xm, /? a ,l.(XL (b) ratio of the aerosol 
extinction to the molecular extinction at 1.00 /xm, 
Ai,l.Oo/ An, 1.00? ( c ) aerosol extinction at 0.45 /xm, 
A, 0.45) (d) ratio of the aerosol extinction at 0.45 /xm 
to the aerosol extinction at 1.00 /xm, Ax,0.45/Ai,i.00) 
and (e) temperature. The contour intervals in parts 
(a) and (c) are in units of 10~ 5 km' 1 and are 
ordered sequentially as follows: 1, 2, 3, 6, 10, 20, 
30, 60, 100, 200, 300, 600, and 1000. In each 
plot, shaded diamond symbols represent the zonally 
averaged tropopause height, which is calculated from 
temperature profiles at each SAGE measurement 
location. 

It is important to note that these figures do not 
give an instantaneous “snapshot” of the atmosphere 
because the latitudinal extremes in the plots may 
be separated by as much as 4 weeks, as shown in 
the spiral nature of the SAGE data measurements 
of figures 4 through 12. A plot for sweep 25 is not 
shown because of the lack of available data, which 
resulted in poor latitudinal coverage. 

Evident in the zonally averaged aerosol extinction 
plots for 0.45 /xm and 1.00 /xm is the uniform layering 
of the stratospheric aerosols. The extinction contours 
in the lower stratosphere approximately conform to 
the height of the tropopause at all latitudes. Other 
features described in the tables of zonally averaged 
extinction and temperature are evident such as the 
variation in latitude and altitude of the A?,.i.oo to 
An, 1.00 ratio. 

Tables of Seasonally Averaged Extinction and 
Temperature Data 

All the data obtained during a given season have 
been used to generate tables of aerosol extinction 
as a function of altitude and latitude. Tables XIII 
through XV present the data for the first three sea- 
sons in 1981. The parameters tabulated are (a) 
aerosol extinction at 1.00 /xm, fi a ,l.00 (including the 
calculated optical depth in the last row), (b) ratio 
of the aerosol extinction to the molecular extinction 
at 1.00 /xm, /? a ,i.Oo/An,i.0O) (c) aerosol extinction 
at 0.45 /xm, (3 a ,QAbi (d) ratio of the aerosol extinc- 
tion at 0.45 /xm to the aerosol extinction at 1.00 /xm, 
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/?a, 0 . 45 //?a,l. 00 > (e) temperature, and (f) geopotential 
height of the standard pressure surfaces. The three 
seasons are defined as follows: spring — the months 
March, April, and May; summer— the months June, 
July, and August; fall — the months September, Oc- 
tober, and November. 

Plots of Seasonally Averaged Extinction and 

Temperature Data 

The data from tables XIII through XV are pre- 
sented as isopleth plots of extinction as functions 
of altitude and latitude for a given season. In fig- 
ures 193 through 195, the following parameters have 
been plotted: (a) aerosol extinction at 1.00 /x m, 

(3 a i.ooi (b) ratio of the aerosol extinction to the 
molecular extinction at 1.00 /xm, /3 a ,l.0o/^m,l.00> 
(c) aerosol extinction at 0.45 fi m, /? a ,0.45> (d) ratio 
of the aerosol extinction at 0.45 /xm to the aerosol 
extinction at 1.00 /xm, /3 a ,0.45//3a,i.00i an d (e) tem- 
perature. The contour intervals in parts (a) and (c) 
are in units of 10“ 5 km -1 and are ordered sequen- 
tially in the following manner: 1, 2, 3, 6, 10, 20, 30, 
60, 100, 200, 300, 600, and 1000. The tropopause is 
indicated by shaded diamond symbols. 

Many of the features seen in these seasonal plots 
are also visible in the plots of zonally averaged data. 
For example, the aerosol extinction plots show the 
increase in aerosol loading from the volcanic erup- 
tions in 1980 and 1981. The peak aerosol extinction 
values are greater than the peak values of 1 X 10 -4 to 
2 x 10“ 4 km” 1 reported during near background con- 
ditions observed during a period of low volcanic ac- 
tivity in 1979 (ref. 11) at low latitudes and at higher 
northern latitude in both summer and fall. The po- 
sition of maximum values in the ratio of aerosol to 
molecular extinction at 1.00 /xm are in agreement 
with the location of the eruptions of Ulawun, Alaid, 
and Pagan (noted in table II). These figures also show 
the clear downward slope of both aerosol extinction 
and the /?a,l.0o//?m,1.00 contour lines from low to high 
latitudes. 

Tables of Optical Depth 

Table XVI presents computed optical depth as 
a function of latitude and longitude. As described 
earlier, optical depth is the integral of the 0.45 /xm 
and 1.00 /xm aerosol extinction upward from a height 
2 km above the local tropopause. Values are placed 
into bins of 10° in latitude and 20° in longitude per 
sweep, averaged, and shown in (a)-(i). This table 
shows the variability of optical depth within a lat- 
itude band; however, care should be taken in in- 
terpreting this variability during near background 
aerosol conditions because of the limited number of 


SAGE observations within each bin for the short time 
period of one sweep. Inhomogeneities of aerosol opti- 
cal properties within a zonal band are shown in this 
table. Variations of about a factor of 2 in optical 
depth are observed at 55°N in table XVI(f) about 
2 months after the eruption of Alaid. Further ob- 
servations made 2 months later show less fluctuation 
indicating a gradual spreading and mixing of the vol- 
canic material. Similar features in the longitudinal 
variation of optical depth can be seen at low latitudes 
following the eruptions of Ulawun and Pagan. 

Concluding Remarks 

This report presents a summary and representa- 
tive samples of the third and final year of the SAGE 
(Stratospheric Aerosol and Gas Experiment) aerosol 
data set. It contains tables and maps showing the 
dates and locations of measurements. Averages of 
the aerosol extinction at 1.00 /xm , the aerosol extinc- 
tion at 0.45 /xm, the ratio of the aerosol extinction to 
the molecular extinction at 1.00 /xm, the ratio of the 
aerosol extinction at 0.45 /xm to the aerosol extinc- 
tion at 1.00 /xm, and the temperature in 10° latitude 
bands are presented in tables and in profile and con- 
tour plots. The data observed during a sunset en- 
countered by the satellite are presented as a function 
of altitude and latitude for a given sweep. Repre- 
sentative examples of daily isopleths of each of these 
quantities in 10° latitude bands are also displayed. 
These plots show the variation of a parameter as a 
function of altitude and longitude for a particular 
day. In addition, seasonal averages in which sunset 
measurements were combined in 10° latitude bands 
are presented in tabular and contour plot form. Cal- 
culated optical depth values from the aerosol extinc- 
tion at 0.45 /xm and 1.00 /xm in latitude and longitude 
bins are also displayed in tables for individual sunset 
sweeps. 

The stratospheric aerosol distributions for 1981 
show the effects of volcanically injected material from 
the eruptions of Ulawun, Alaid, and Pagan. Peak 
values of the aerosol extinction at both 0.45 /xm and 
1.00 /xm increased 2 to 4 times above typical peak 
values observed during a volcanically inactive period. 
Similarly, stratospheric aerosol optical depth values 
at 1.00 /xm increased by a factor of about 2 from 
near background levels in regions of volcanic activity. 
During the year, these values ranged from between 
0.001 and 0.006. The largest values were found near 
the location of a recent eruption. The distribution 
of the ratio of aerosol to molecular extinction at 
1.00 /xm also showed that maximum values are found 
in the vicinity of an eruption. These maximums 
varied in altitude but remained below a height of 
about 25 km. It should be noted that the averaged 
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data present do not show extreme values observed. 
Selected individual observations can show aerosol 
extinction values and order of magnitude or more 
above the presented averaged data. 

The intent of this report is to provide represen- 
tative and summary data of the third year of SAGE 
aerosol data in a ready-to-use format for rapid use in 
atmospheric and climatic studies. 

NASA Langley Research Center 
Hampton, VA 23665-5225 
September 23, 1986 
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Table I. Sage Measurement Locations and Dates for Sunset Events 


Sweep 

Latitude, deg 

Measurement 

dates 

From 

To 

21 

-70 

-60 

January 9-January 16 


-60 

-50 

January 16-January 20 


-50 

-40 

January 20- January 23 


-40 

-30 

January 23- January 25 


-30 

-20 

January 25-January 27 


-20 

-10 

January 28-January 29 


-10 

0 

January 29- January 31 


0 

10 

January 31-February 2 


10 

20 

February 2-February 4 


20 

30 

February 4-February 6 


30 

40 

February 6-February 8 


40 

50 

February 8-February 12 


50 

60 

February 1 2-February 17 

22 

50 

60 

February 18-February 22 


40 

50 

February 22-February 27 


30 

40 

February 27-March 1 


20 

30 

March 1-March 3 


10 

20 

March 3-March 4 


0 

10 

March 4-March 6 


-10 

0 

March 6 


-20 

-10 



-30 

-20 



-40 

-30 



-50 

-40 



-60 

-50 



! -70 

-60 

March 17-March 18 



Table I. Continued 


Latitude, de 


To 

Measurement 

dates 

-60 

March 19-March 24 

-50 

March 24-March 30 

-40 

March 30-April 3 

-30 

April 3-April 5 

-20 

April 6-April 7 

-10 

April 7-April 9 

0 

April 9- April 10 

10 

April 10-April 11 

20 

April 11 

30 

April 12 

80 

April 21-April 25 

70 

April 25-May 1 

60 

May 1-May 4 

50 

May 4-May 7 

40 

May 7-May 10 

30 

May 10-May 12 

20 

May 12 May 14 

10 

May 14-May 16 

0 

May 16-May 18 

10 

May 18-May 20 

20 

May 20-May 22 

30 

May 22-May 26 

40 

May 26-May 30 






Table I. Continued 


Sweep 

Latitude, deg 

Measurement 

dates 

From 

To 

25 

-50 

-40 

June 5- June 11 


-40 

-30 

June 11-June 14 


-30 

-20 

June 14- June 15 

26 

60 

70 

July 1-July 7 


50 

60 

July 7- July 11 


40 

50 

July 12-July 15 


30 

40 

July 15-July 17 


20 

30 

July 18-July 20 


10 

20 

July 20- July 22 


0 

10 

July 22- July 24 


-10 

0 

July 24-July 25 


-20 

-10 

July 25-July 27 


-30 

-20 

July 27-July 30 


-40 

-30 

July 30- August 2 


-50 

-40 

August 2-August 8 


-60 

-50 

August 8-August 10 

27 

-50 

-40 

August 15-August 19 


-40 

-30 

August 19-August 21 


-30 

-20 

August 21-August 23 


-20 

-10 

August 23-August 24 


-10 

0 

August 24-August 25 


0 

-10 

August 25-August 26 


10 

20 

August 26-August 27 



Table I. Concluded 


Sweep 

Latitude, deg 

Measurement 

dates 

From 

To 

28 

70 

80 

September 4-September 7 


60 

70 

September 8-September 15 


50 

60 

September 15-September 19 


40 

50 

September 19-September 23 


30 

40 

September 23-September 25 


20 

30 

September 25-September 27 


10 

20 

September 27-September 28 


0 

10 

September 28-September 30 


-10 

0 

September 30-October 1 

29 

-80 

-70 

October 12-October 14 


-70 

-60 

October 14-October 20 


-60 

-50 

October 20-October 24 


-50 

-40 

October 24-October 27 


-40 

-30 

October 27-October 30 


-30 

-20 

October 30--November 1 


-20 

-10 

November 1-November 3 


-10 

0 

November 3-November 5 


0 

10 

November 5-November 6 


10 

20 

November 6-November 8 


20 

30 

November 8-November 10 


30 

40 

November 1 1-November 14 


40 

50 

November 14-November 18 



Table II. Sunset Zonally Averaged Extinction and Temperature Profiles in 10° Latitude Bands for January 1981 


ORIGIN AL F'AGS . JS 

OF POOR QUAUTY 




o 

<r 

4 

4 

co 

o 

CJ 

m 

in 

o 

rH 

O 

vr m a cv 

CM 

in 

CM 

r\j 

r- 

or 

CD 

O 

X 

4 

X 

CM 

X 

CM CO 

X 

4 

CO 

CM rH rH 


CO 

rH 

o 

i*- 

CM 

n 

r- 

CM 

in 

rH 

O 

X) 

CO X) 4- c 

ac 

CM 

CO 

r- 

rH 

or 

X 

in 

4 

CO 

CM 

CM 

rH 

rH O 

o 

O 

a 

o o o 


4 

x 

o 

CM 

IT 

cv 

X 

IT 

>0 

CD 

ro 

CO 

rc 4- tn r- 

0- 

X 

CO 

rH 

w 













r- 


H 


r-l 

f\i 

Co 

O’ 

CV! 

rH 























CO 


co 

CD 

co 

O 

O 

X 

X) 

CM 

X 

in 

rH 

in 

in r- cm n 

X 

m o 

r- 

o 

r- 

CO 

o 

n 

O' 

CM 

or 

CO 

o r- 

m 

4 

ro 

(MrlO 


x 

O' 

x 

x 

IT. 

*-< 

o 

CM 

r- 

rH 

rH 

CM 

4 - o o m 

in 

o 

o 

4 

o 

r- 

X 

4 

co 

CM 

cv 

rH 

rH 

*-H O 

o 

O 

O O O ro 


co 

O' 

x 

in 

4 

<4- 

in 

in 

in 

4" 

4- 

in 

sO S in 8 

ao 

X) 

CM 

rH 

rH 





" 








CD 


t-* 






























CO 


x 

cv 

4 

r- 

m 

O 

o 

O 

rH 

co 

4- 

O' 

O' CM O O' 

ao 

o 

o 

CO 

CM 

4 

CM 

CO 

X 

O 

m 

rH 

ao 

x in 

4 

CO 

CM 

CM rH CO 


X 

CM 

x 

4 

00 

CM 

■4- 

O' 

4 

O' 

X 

in 

n. CO ao rH 

r- 

r- 

® 

o 

r- 

in 

4 

CO 

CM 

t-H 

^H 

rH 

O 

o o 

O 

o 

O 

O O O 


in 

O 

r- 


ro 

•4- 

in 

OC 

r- 

4" 

4- 

ro 

<m cm ro in 

in 

CO 

rH 

rH 














m 


rH 

H 



rH 


























CM 


O' 

m 

x 

m 

o 

O' 

r- 

r- 

in 

CO 

CO 

CM 

O O cm ro 

O 4 

o 

O' 

o 

X) 

CO 

CO 

r- 

CM 

O' 

r- 

in 

4 CO 

CM 

CM 

CM 

rH rH O 


O' 

4 

H 

r- » 

H 

r- 

o 

x 

X) 

CO 

r- 

X} 

O' cm x r- 

4 

X 

o 

X 

in 

co 

CM 

CM 

rH 

•"« 

c 

o 

O 

o o 

O 

O 

n 

o o o 


r- 

X 

X 

cm 

in 

rH 

a: 

m 

co 

CM 

CM 

CO 

rH CM' CM CM 

CM 

rH 

•-H 















4 





rH 

rH 

rH 

























rH 


CO 

in 

X 

cm 

4 

ro 

X 

rH 

rH 

4" 

rH 

o 

CO O 4 4 

CO 

O' 

CD 

in 

4 

in 

O' 

4 

o 

CD 

X 

4 

CO 

CM CM 

CM 

rH 

rH 

rH rH OD 


>o 

in 

CVI 

in 

4 

4 

•4- 

O' 

CO 

ro 

CO 

rH 

rH CO CM 00 

CO 

CD 

X 

4 

CO 

CM 

H 

rH 

rH 

O 

o 

O 

o 

o o 

o 

o 

O 

O O X 


in 

in 

in 

in 

in 

4 

m 

CO 

CO 

CM 

CM 

CM 

CM CM CM rH 

rH 

















rH 
































■H 


<© 

m 

m 

OJ 

CD 

co 

n- 

O 

O m 

rH 

X 

in cm n- n- 

r- 

CM 

X 

4 

4 

O' 

4 

O CO 

X 

4 

4 

CO 

CM CM 

rH 

rH 

rH 

rH rH 4 


X 

4 

m 

X) 


fv 

rr- 

CD 

CM 


rH 

CJ 

ro CM r- CM 

CD 

X> 

4 

ro 

OJ 

rH 

rH 

rH 

n 

o 

o 

O 

o 

O O 

o 

o 

o 

O O O' 


x 

X 

in 

in 

4 

4 

>4 

CM 

CM 

CM 

CM 

CM 

(Vl CM r~i i — 1 


















in 
































rH 


rH 

4 

co 

x 

4 

co 

<M 

4 

CM 

O* 

CM 

CO 

in o h- x 

co f*- 

ro 

4 

OO 

4 

o 

CO 

X 

in 

CO 

CO 

CM 

CM CM 

rH 

rH 

rH 

rH rH CM 


o 

X 

CD 

rg 

O 

CM 

OO 

4 

CO 

m 

4 

CO 

O X rH ao 

X 

4 

ro 

CM 

rH 

rH 

rH 

o 

o 

o 

o 

o 

O 

o o 

O 

o 

O 

O O X 


x 

in 

x 


r- 

X 

CM 

CM 

CM 

CM 

CM 

CM 

CM rH rH 


















o 
































rH 



r- 

rH 

co 

O co 

>4 

00 

OC 

rH O 

X) r- r- cm 

4 

CM 

in 

CD 

CO 

O CO 

X 

in 

CO 

CO CM 

CM 

rH rH 

H 

rH 

rH 

HH® 


m 

in 

cm 

in 

OC 

CM 

4- 

4 

4- 

4" CO O' 

in rH X X) 

4 

m 

CM 

rH 

rH 

rH O O 

o 

o 

O 

o 

O 

o o 

O 

O O 

O O f- 


X 

oo 

X 

4 

co 

CO 

CM 

CM 

CM 

CM 

CM 

rH 

rH rH 


















o 
































rH 
































CM 
































+ 

• 


in 

X 

h- 

TO 

O' 

o 

rH 

CM 

ro 

4- 

in 

X) 

s® oo 

rH 

CM 

CO 

4 

in 

X) 


00 

o 

O 

rH 

CM 

co 

4 in 

X 

r- 

CD 

O O Q- 








rH 

rH 

rH 

rH 

rH 


rH rH rH CM 

CM 

CM 

CM 

CM 

<M 

CM 

CM 

CM 

CM 

ro 

CO 

co 

co 

co co 

co 

CO 

CO 

rO 4 □ 
































OC 
































1- 


12 


♦This row of data gives the optical depth in units of 10 
2 km above the tropopause at the indicated latitudes. 


(b) Ratio of aerosol extinction to molecular extinction 
at 1.00 fim, /3 a , 1.00/ Pm, 1.00 
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Table II. Continued 
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Table III. Sunset Zonally Averaged Extinction and Temperature Profiles in 10° Latitude Bands for February 1981 
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♦This row of data gives the optical depth in units of 10" 
at 2 km above the tropopause at the indicated latitudes. 


(b) Ratio of aerosol extinction to molecular extinction 
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Table III. Continued 

(c) Aerosol extinction at 0.45 //m, Pa. , 0.45 
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*This row of data gives the optical depth in units of 1 0“ 4 at 
above the tropopause at the indicated latitudes. 
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Table III. Continued 
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Table III. Concluded 
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Table IV. Sunset Zonally Averaged Extinction and Temperature Profiles in 10° Latitude Bands for March 1981 


I 


s' 

51 

o 

o 


a 

o 


G 


X 

a; 


a; 

< 


3 

■P 


I 

B 

X 


>r 

l 


IT) 

LTl 

I 


•O 

» 


-p e 


ffl4 , HHSNNfflOmaO , NO'l'mONH(>N'OH«D O ITl 

»J-«O^O0‘tJ , ®fiCD0D(>rtM^Kpjo^4-(\|N^HOOOOOOOOOOOOO^ 


iftN^^(»lNSomfOinif»N-t<OoOOHO(MONO‘«Oih^rtNNHHHHHHHH 

inMf>in«rOW^HN^mHS(\)C0O4-(f)W-tr(OOQOOOOOOOOOOON 


ininiAin^NM(\j(MNcjNcjHH 


'OHfONaHCO.trtHHtnN'fO^MrMOO^OMA'tmMNHHHHHHi-IOin 

HO'lTlMaN-fm^lhlhfflO'^O'O'fMNHHHOOOOOOOOOOOOOOrl 

o 

CM 


N>0in>rf04-rVJr\JM(MN(NiHHH 


tnn>r».^P>-0'Of^r\iCOOr-ca3<CfHrnf-»CMOrOh-.r-»COr-lh*a , OCM>Or-ia>>OM'fn<MCM«0 

caOOHinON4-S'rHCvM-ir»HM>f00>fM«hONO'C-^(h(NJHrtOOOOOOO 


in <D tTi o 4- O 


cMinoomM-fn^r «ooh -trunn 

CM <M CM 


MhmO'NH'tCtin'l-4-ONHCOOH^O-Olh-0^4'lfNNOmON©^^mNHm 

socvi^j-cr ^ a) N s «r o craoaomo o<MsOOOfMOO'Oir>4-cnmnj,-»r-coo oooorvj 

^^moOcc^inscrfWMH in 


OH®®CDMmH>OCOHlflrtinOihNMOO' 0 <n' 00 ' 00 '<’NNO^>J-fO(MHH® 

< 0 C 0 ^Hj'in>DM'tMmo f HOfMm 4 -cD^m><'O< 0 iA^'-tf'mrncMr-«rHOOOOO 3 O« 4 D 

OOOXMObff’ irNih'C'^rnrfHhmiMH r- 


O' <ci®Nr > 'Hr , "H(^OflD(f>iriflOH'0'0 rO & O H NNCJOD HtOCMOO'O^fhNN *— ♦ >— I ■<t r 

NroO'0'too^Ncm»a'HiA(NjHfOmN>Oh>f(<in(\j(\jH“<ooooooooa 


O OHNm<rn^M)!>OHMr 0 ^lP 3 £>- 

HHHHHHHHHr4(M<Vi(MMNMrvM\J'\J<Mt<lrO(hmchChn(tlcnmsrG 

Of 


£ 

04 


■p 

04 

o 


26 


km above the tropopause at the indicated latitudes 


(b) Ratio of aerosol extinction to molecular extinction 
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Table IV. Continued 
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This row of data gives the optical depth in units of 10 - ’ 4 at 
above the tropopause at the indicated latitudes. 


(d) Ratio of aerosol extinction at 0.45 fim to aerosol extinction 
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Table V. Sunset Zonally Averaged Extinction and Temperature Profiles in 10° Latitude Bands for April 1981 

(a) Aerosol extinction at 1.00 pm, (3 a , 1.00 
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Table V. Continued 
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Table V. Continued 
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♦This row of data gives the optical depth in units of 10“ 4 at 2 km 
above the tropopause at the indicated latitudes. 
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Table VI. Sunset Zonally Averaged Extinction and Temperature Profiles in 10° Latitude Bands for May 1981 
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This row of data gives the optical depth in units of 10 -4 at 2 km above the tropopause at the indicated latitudes. 


(b) Ratio of aerosol extinction to molecular extinction 
at 1.00 fim, 0aA.Oo/0m,l.OO 
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Table VI. Continued 
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♦This row of data gives the optical depth in units of 10 - ^ at 2 km above the tropopause at the indicated latitudes. 


(d) Ratio of aerosol extinction at 0.45 jum to aerosol extinction 
at 1.00 n m, Ai,o.45/Ai,i.oo 
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*This row of data gives the optical depth 
in units of 10“ 4 at 2 1cm above the 
tropopause at the indicated latitudes. 


(c) Aerosol extinction at 0.45 //in, f 3 a ,OA 5 (d) Ratio of aerosol extinction at 0.45 /tm to aerosol extinction 
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the tropopause at the indicated 
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Table VIII. Sunset Zonally Averaged Extinction and Temperature Profiles in 10° Latitude Bands for July 1981 
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This row of data gives the optical depth in units of 10~ 4 at 2 km above the tropopause at the indicated latitudes 



Table VIII. Continued 
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Table VIII. Continued 
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Table IX. Sunset Zonally Averaged Extinction and Temperature Profiles in 10° Latitude Bands for August 1981 
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♦This row of data gives the optical depth in units of 
2 km above the tropopause at the indicated latitudes 
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above the tropopause at the indicated latitudes 
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Table IX. Continued 
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Table X. Sunset Zonally Averaged Extinction and Temperature Profiles in 10° Latitude Bands for September 1981 

(a) Aerosol extinction at 1.00 pm, /3<x, i.oo (b) Ratio of aerosol extinction to molecular extinction 

at 1.00 pm, /? a ,i.00//W.00 
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*This row of data gives the optical depth in units of 10 
at 2 km above the tropopause at the indicated latitudes. 


Table X. Continued 
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*This row of data gives the optical depth in unit 
above the tropopause at the indicated latitudes. 


Table X. Continued 
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Table XI. Sunset Zonally Averaged Extinction and Temperature Profiles in 10° Latitude Bands for October 1981 
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*This row of data qives the optical depth in units of 10“ 
at 2 km above the tropopause at the indicated latitudes. 
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(c) Aerosol extinction at 0.45 //m, /? a ,o.45 
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the tropopause at the indicated latitudes. 


Table XI. Continued 
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Table XI. Continued 
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Table XII. Sunset Zonally Averaged Extinction and Temperature Profiles in 10° Latitude Bands for November 1981 
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*This row of data gives the optical depth in units of 10" 
at 2 km above the tropopause at the indicated latitudes. 


(b) Ratio of aerosol extinction to molecular extinction 

at 1.00 /mi, /? a ,i.oo//Woo 
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Table XII. Continued 
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This row of data gives the optical depth in uni 
above the tropopause at the indicated latitudes 


(d) Ratio of aerosol extinction at 0.45 /im to aerosol extinction 
at 1.00 //m, p a , 0 . 45 / Pa, 1.00 
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Table XII. Continued 
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TROP. 16.03 


Table XJII. Seasonally Averaged Extinction and Temperature Data for Spring 1981 
(a) Aerosol extinction at 1.00 fi m, /? a? i.oo 
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*This row of data gives the optical depth in units of 10”^ at 2 km above the tropopause at the indicated latitudes 


Table XIII. Continued 
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(c) Aerosol extinction at 0.45 /im, /3 a ,o.45 
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*This row of data gives the optical depth in units of 10” 4 at 2 km above the tropopause at the indicated latitudes 
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Table XIII. Continued 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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Table XIII. Concluded 
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Table XIV. Seasonally Averaged Extinction and Temperature Data for Summer 1981 
(a) Aerosol extinction at 1.00 fim, (3 a ,l.00 
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*This row of data gives the optical depth in units of 1 0" 4 at 2 km above the tropopause at the indicated latitudes 


(b) Ratio of aerosol extinction to molecular extinction 
at 1.00 /mi, Aj,1.0o//W,00 
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Table XIV. Continued 
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This row of data gives the optical depth in units of 1 0” 4 at 2 km above the tropopause at the indicated latitudes. 


(d) Ratio of aerosol extinction at 0.45 ji m to aerosol extinction 
at 1.00 fin 1, P a ,0Ab/Pa,lM 
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Table XIV. Continued 
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Table XV. Seasonally Averaged Extinction and Temperature Data for Fall 1981 
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♦This row of data gives the optical depth in units of TO” 4 at 2 km above the tropopause at the indicated latitudes 
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This row of data gives the optical depth in units of 1 0™ 4 at 2 km above the tropopause at the indicated latitudes 
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Table XV. Continued 


ORIGINAL FAGS IS 
OF POOR QUALITY 


I 


<X> 

Lh 

P 

a 

J-H 

a 


Eh 


I 


I 


0) 

T3 


0) 

T3 

P 

-P 

•H 

-P 

ft 


-P 

ft 


* 

a) 

P 

p 

-p 

ft 

p 

0) 

CL 

£ 

a) 

Eh 


0) 

'P 

+J 


■H 

-P 

f 1 

rt 




CD 

in r- 

CM 

x m 

CD O 

X » O O O O ® 

4 

rH 

rH rH rH O' O' 

O' O' O' 

® 


X 


cm 

x o 

CO 

X CO 

CM CO 

CO 

CO 4 4 

4 

4 ro 

CO 

CO 

ro 

co 

ro 

CO 

4 

X 

x r- 

0D 


r- 


x 


CO 

CO 

CM CM 

CM CM 

CM CM CM CM 

CM 

CM CM 

CM 

CM 

CM 

CM 

CM CM 

CM 

CM CM CM 

CM 




cm 

CM *M 

CM 

CM CM 

CM CM 

OJ CM eg CM 

rg 

CM CM 

CM 

CM 

C\J 

CM 

CM 

CM 

eg 

CM CM CM 

CM 




in o 

CD 

CO CO O 

in O 

m 

n- in 4 

rH 

® 4 

rH 

co 

r- f~ n- 

CD 

O' 

rH CM 

4 


x 


cm 

m 

OD 

CM 

in cm 

CM CM 

m 

(TJ (TJ 

to 

eg cm 

CM 

rH 




CM 

CO 

4 

X N- 

® 


xi 


m 

X 

CO 

CO 

CM CM 

CM CM 

CM CM CM CM 

CM 

CM CM 

CM 

CM 

rg 

eg 

rg cm 

CM 

CM CM CM 

CM 




i\i 

CM 

CM 

CM 

CM CM 

CM CM 

CM 

cm eg cm 

CM 

CM CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM (M CVJ 

OJ 




in 

O 

O 

rH 

CM X 

m n* 

® 

O N X 

4 

CM O O' 

o 

CO 

X 

O' 

o 

CM 

4 

X O' 

rH 


ID 


m 

CD 

<M 

in 

od m 

«-H O 

O 

OOO 

O 

O O 

O 

o 

o 

O 

o 

CVJ 

CO 

4 x X 

CD 


X 


m 

4 

4 

rO 

CM CM 

CM CM 

CM 

cm eg cm 

CM 

CM CM 

rH 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM CM 

CM 




CM 

CM 

CM 

CM 

CM CM 

CM CM 

CM 

CM (M CM 

CM 

CM CM 

eg 

CM 

CM 

CM 

CM 

CM 

CM 

rg 

CM CM 

CM 




in 

o o 

rH 

rH -4 

X -H 

H 

CM X O 

X 

4 4 

O 

X 

rH 

r- 

CO 

4 

4 

X 

X X 

r- 


X 


n- 

H 

4 

N- 

O 4 

O CD 

N- 

X in 4 

4 

4 4 

4 

X 

X 

X 

N* 

OD 

O' 

o 

rH eg 

CO 


4 


in 

in 

4 

CO 

ro CM 

CM f-i 

H 

H H H 

rH 

r-H f-H 

H 

f-H 

rH 

rH 

rH 

rH 

rH 

CM 

CM CM 

CM 




cm 

CM 

CM 

CM 

CM CM 

CM CM 

CM 

CM eg CM 

OJ 

CM CM 

CM 

CM 

rg 

CM 

CM 

CM 

CM 

CM 

CM CM 

CM 




rg 

® 

O 

o 

® r-l 

«— 1 CM 

X 

CM 4 ® 

O' 

CM ® 

X 

4 

® 

rg 

N- 

rH 

X 

o 

4 ® 

CO 


x 


x 

X> 

r-C 

•X 

r- h 

in o 

X 

CO rH O' 

® 

O' O' 


ro 

4 

X 

N- 

O' 

O 

eg 

CO 4 

X 


CO 


X) 

in 

x 

4 

ro ro 

CM CM 

r-l 

r-l r-l O 

OOO 

rH 

rH 

rH 

rH 

r-i 

rH 

CM 

CM 

CM CM 

CM 




<M 

CM 

<\j 

CM 

CM CM 

CM CM 

CM 

<V eg CM 

CM 

CM CM 

OJ 

CM 

CVJ 

CM 

CVJ 

eg 

CM 

CM 

CM CM 

CM 




CM 

CM 

X 

ac c- x 

co m 

X 

CM O X O 

CM O 



4 

X 

O' 

r- 

X 

CM 

r> r- 

X 


x 


o 

•X 


O CO X 

O CM 

X 

r-H ® in 

CO 

4 X 

® 

r-H ro m 

f- 

O' rH ro 

x x 

® 


CM 


r- 

X 

x 

x 

■4 ro 

CM CM 

r— t r- 1 O O 

O 

O O 

o 

r-4 

rH 

—i 

rH 

rH 

CM 

CM 

cm CM 

CM 




CM 

CM 

CM 

CM 

CM CM 

CM CM 

CM 

cm eg rg 

CM 

CM CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

rg 

eg cm 

CM 




O 

CM O 

rtlO N 

O 4 

m 

m r* o X 

X> X X 

4 

CO 

CM 

rH 

4 

X 

n- O' o 

CM 


x 


c\J N O 

XNO* 

CM 4 

N- 

o X CO o 

O rH 

X 

O' 

CM 

X 

<30 

O CM 4 

X O' 



rH 


r- 

XI X 

m 

•4 rO 

CO CM 

rHrHOOOOO© 

O rH rH 

rH CVJ 

CM 

CM 

CM CM 

CO 




rg 

CM CM 

CM 

CM CM 

CM CM 

CM 

cm eg cm 

IM 

CM CM 

CM 

CM CM 

CM 

CM 

CM 

CM 

CM 

CM CM 

CM 




ro X) in 

O 

N- CO 

in OD 

X 

® 4 CO O 

CM O 

CD 

X 

X 

4 

4 

O' 

CM X O 4 

r- 


X 


nNH 

-4- 

N O M 4 

r- 

O X CO o 

rH pH 

X O' CM 

X 

® 

O ro 

X 

® O CM 




N0>0 

m 

-4 4- 

rr l\j rt H O O O OOO 

O rH rH 

rH CM 

CM 

CM 

CM CO 

co 




CM CM CM 

CM CM CM 

CM CM 

cm cm eg rg 

CM 

CM CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

IM 

CM CM 

CM 




O X 

CM 

x ro o 

CM N- 

X O X ro 

OC 

CM O 

N- 

X 

X 

4 

4 

rH 

cc 

4 

O N CO 


x 


ffl N H 

4 n- o 

CM 4 

N- 

r-l X co 

o 

rH 

X 

O 

CM 

X 

® 

rH 

fO 

X 

O rH 

4 


1 


n- 

X X 

in 

4 4 

CO CM 

H 

rH O O O O O 

O O rH 

rH 

rH 

ev 

CVI 

CM 

CM CO 

CO 




CVJ 

CM 

CM 

CM CM CM 

CM CM 

CM 

eg CM CM 

CM 

CM OJ 

CM 

CM 

CM 

CM 

CM 

ev 

CM 

CVJ CV CM 

CM 




in 

o 

N- 

rH 

® 4 

CD 4 

4 

r- 4 co 

CM CM X 

CD 

rg 

rH O 

o 

X 

^l 

N- 

CM ® 

CO 


X 


CM 

X 

O 

-4" 

X O' 

r-l 4 

N- 

O X CO 

H 

cm ro 

X 

O 

ro 

X 

O' 

rH 

4 

X 

O' rH 

4 


t— t 


r- 

X 

X 

in 

4 ro 

CO <M 


rH O O 

o 

o o 

o 

rH 

rH 

rH 

rH 

CM 

CM 

CM 

CM CO 

ro 


1 


CM 

CM 

CM 

CM 

CM CM 

CM CM 

CM 

CM eg CM 

CM 

<M CM 

ev 

CM 

CM 

CM 

rg 

eg 

rg 

CM 

CM CM 

CM 





O 

CM 

CO 

CM CM 

x x 

H 

cm in ro 

o 

4 rH 

® 

X 

rH 

X 

CM 

X 

® 

rH 

4 r- 

O 


m 


O 

CM 

X 

o 

cm in 

ac cm 

N- CM O N- 

X 

X N- O' 

CM 

X 

N- 

O eg 

4 

1^ O' rH 

4 


cm 


x 

X 

in 

4 

4 CO 

CM CM 

H 

-1 o o 

o o o o 

rH 

rH 

r—4 

CM 

CM 

CM 

CM 

CM CO 

CO 


1 


CM 

CNJ 

CM 

CM 

CM «M 

CM CM 

CM 

CM eg rg 

CM 

rg *M 

CM 

CM 

CM 

CM 

CM 

eg 

CM 

CM 

CM fM 

CM 




OHO 

rH 

CO rH O CO 

N- 

ro O X 

CM 

CD X 

rH X X 

ro 

rH O O 

no 

N- X X 


X 


CM 

X o 

CM 

in 0:4 O 

N m n cm m 

CM CO 

X 

X ® 

O 

CM 

4 

X 

r- O' -h 

CO 


co 


X) 

m 

4 

4 

CO CM 

CM CM 

H 

H H H 

H 

rH rH 

rH 

rH 

rH 

CM 

CM 

CM 

CM 

CM 

CM CO 

CO 


1 


CM 

CM 

CM 

CM 

CM CM 

CM CM 

CM CM CM <M 

CM 

CM CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM CM 

CM 




O 

m 

CO 

o a> x 

•h m o 

X eg o- CO 

O X 

4 

CM rH 

rH 

o 

4 

® 

CM X O' 

ro 


in 


4 od 

H 

x ® 4 

CM O O O' O' ® 

O' 

O O rH CM CO 

4 

X 

x r- o 

O rH CO 


4 


in 


X 

CO (M CM 

CM CM CM 

HHH 

rH 

rH CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CO CO 

co 


1 


CM 

CM 

CM 

CM CM CM 

CM CM 

CM 

CM CM CM 

CM 

CM CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM CM CM 

CM 




CO 

3 m 

x 4 x x x N- 

O eg in cm O' x 

CM O O 

N- 

GO 

X CM O' 

X CO 

o 


Xi 


x o co n- cm O' 

ao to 

CD 

O' O' O' 

oohm 

CO 

CO 4 

X r» O' O CM 4 

X 


in 




rO 

<M CM rH 

rH rA 

H 

rlrlrl 

CM 

CM CM rg 

CM 

CM 

CM 

rg 

CM 

rg 

ro 

ro ro 

CO 


1 


CM CM 

CM CM CM CM 

CM CM CM 

IM CM CM 

CM 

CM CM CM 

CM CM CM 

CM CM CM 

CM CM IM 

CM 




4 

N- m 

CD 

in cd 

CXfOinXCOt-HCOON- 

O CM X 

4 CM O tO 

f- X 

CO 


in 


NO -r 

® 

4rlO» 

oooOrHCMcom®oeMin 

® 

rH CO X O 

CM 


>0 


rO 

CO CM 


rH r-l 

-HOOOOrHrHrH-HrH 

rH 

CM CM CM 

eg 

ro 

rO ro ro 

4 


1 



CM CM 

CM CM CM 

CM CM 

CM 

eg cm cm 

CM 

CM CM 

CM 

CM 

CM CM CM 

CM 

cm cm rg cm rg 




rH CM CD 

a> 

CM CM 

CM <M 

X r-l ® CO 

OD 

CM X 40 

rH 4 N- 4 

rH 

® 

4H(Oa 


m 


-X 


O 

x- 

O f- 

m 4 

ro 

ro cm ro 

ro 

X X 

® 

rH 

CO 

X 

O 

4 

N- 

rH 

x CO 

C\J 


N- 


CO 

CM 

CM 

rH 

r-l O 

o o 

O 

OOO 

O 

o o 

O 

rH 

rH 

rH 

CM 

CM 

CM 

CO 

CO CO 

4 


' 


CM 

CM 

CM 

CM 

CM CM 

CM CM 

CM 

CM eg CM 

CM 

cm CM 

CM 

CM 

CM 

CM 

(M 

CM 

CM 

CM 

CM CM 

CM 


e 


in 

X 

N- 

® 

o o 

•H CM 

rO 

4 n x 

N- 

® O 

O 

rH 

CM 

CO 

4 

X 

X 

N- 

CD O' 

O 








iH 

rH r-C 

r-l 

HHH 

rH 

rH 4 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM CM 

CO 



101 




CD 

o 

tn 

O 

m 

O 

>0 

4 

CO 

CM 

O 

O' 

CD 

O' 

4 

O' 

-4- 

O' 

O 

4> 

<0 


00 

m 

CM 

o 

CM 

kT. 

O 

CM 

43 

CD 

O 

CM 

4 


P- 

O' 

O' 

O' 

QD 

CD 

r- 

p- 

OD 

O' 

O 

O 


CM 

CM 

co 

m 

CO 

•* 

4 

4 

m 

in 

m 

in 

in 

in 

in 

m 

m 

in 

in 

in 

m 

m 

<0 

vO 

43 

O 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

in 

CD 

«-h 

4 

r> 

O 

CM 

ao 

in 


CD 

4 


O' 

4 

O' 

4“ 

O' 

CM 

CO 

4 

O 

p- 

00 

O 

cr 

rH 

m 

<D 


lf\ 

r- 

CD 

O 

CM 

CO 

m 

r- 

>0 

43 

n 

in 

4- 

m 

43 

p- 

CD 

O' 

0 

CM 

<\J 

CO 

m 

CO 


4 


4 

in 

m 

in 

in 

in 

in 

in 

m 

in 

in 

in 

m 

in 

in 

m 

0 

43 

cm 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

m 

43 

O 

CO 

X 

O 

rH 

4 


rH 

4 

P- 

rH 

O' 

CO 

r- 

rH 

in 

03 

CO 

p- 

CM 

f- 

CM 

p- 

o 

rH 

m 

CD 

rH 

4 

r- 

CD 

O' 


CM 

CO 

m 

4 

4 

CO 

CO 

CM 

CM 

4 

in 

n- 

00 

O 

JZ 

rj 

cn 

co 

CO 

4 

4 

4 

4 

4 

m 

m 

in 

m 

m 

m 

in 

m 

in 

in 

in 

in 

m 

m 

O 

0 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

03 

m 

4) 

CD 

O' 

O 

CO 

4> 

O 

CO 

O 

O' 

oc 

in 

CO 

O 

ar 

43 

CO 

O' 

43 

CM 

O' 

43 

CM 

4 

p- 

O 

CO 

•c 

O 


CM 

4 

in 

-O 

f'- 

CD 

03 

03 

CD 

p- 

P- 

O' 

0 

CM 

4 

in 

p- 

O 

<\j 

<M 

m 

CO 

CO 

4 

•f 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

m 

in 

m 

in 

in 

m 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

<M 

CM 

fM 

CM 

CM 

CM 

CM 

PO 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

P- 

H 

CM 

CM 

CO 

4 

rH 

4 

sO 

O' 

rH 

4* 

43 

in 

CM 

O' 

in 

CM 

r- 

0 

CO 

•O 

O 

CO 

•O 

r~ 

o 

CO 

>D 

O' 

CM 

4 

in 

43 

P- 

O' 

O 

rH 

H 

H 

0 

O 

O 

0 

CM 

CO 

4 

•O 

p- 

OD 

<M 

m 

cn 

CO 

CO 

4 

4 

4 

4 

4 

4 

«n 

m 

n 

m 

in 

m 

*n 

in 

n 

m 

m 

m 

in 

in 

<M 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 


CM 

43 

p- 

CD 

O 

rH 

0 

0 

O' 

O 

CO 

CD 

r- 

O' 

in 

*H 1 

r- 

fM 

O 

CO 

P- 

O 

m 

4) 

O 

O 

CM 

in 

CD 

i-H 

m 

r- 

CD 

CD 

O' 

O 


CM 

CM 

CM 

DJ 

rH 

H 

H 

CM 

CO 

in 

43 

r- 

O' 

CO 

CO 

CO 

(O 

4 

4 

4 

4 

4 

4 

in 

in 

n 

in 

m 

in 

n 

in 

in 

in 

in 

m 

n 

in 

in 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

fM 

CM 

fM 

fM 

CM 

fM 

CM 

fM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

4 

O' 

O' 

O 

O 

rH 

H 

f- 

CO 

CD 

4 

O 

4) 

CO 

fM 

43 

O' 

CO 

f"- 

O 

ao 

in 

CM 

O' 

43 

(O 

in 

00 

CM 

in 

CD 

0 

O 



CM 

CO 

rn 

CO 

rn 

CM 

rH 

H 

O 

CM 

CO 

in 

P- 

CD 

O 

CO 

CO 

CO 

4 

4 

4 

in 

in 

in 

in 

m 

m 

in 

in 

in 

m 

in 

in 

m 

in 

in 

m 

in 

m 

43 

CM 

CM 

CM 

CM 

CM 

CM 

fM 

CM 

CM 

CM 

n' 

CM 

CM 

CM 

CM 

CM 

fM 

CM 

fM 

CM 

CM 

CM 

CM 

CM 

CM 

«— c 

OD 

O 

r* 

CO 

4 

ao 

H 

4 

r- 

0 

m 

43 

ao 

rH 

4 

f- 

O 

CO 

0 

O 

a> 

43 

m 

4 

m 

P- 

O 

4 

P» 

O 

CM 

CO 

cO 

CO 

4 

4 

4 

4 

4 

fO 

CM 

<M 

H 

CM 

CO 

in 

r- 

O' 

H 

CO 

CO 

4 

4 

4 

m 

n 

in 

in 

m 

m 

in 

in 

in 

in 

m 

m 

in 

in 

in 

in 

in 

in 

in 

4) 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

fM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

O' 

43 

in 

4 

CO 

CM 

in 

CO 

rH 

4 

f- 

O 

co 

4) 

0 

H 

4 

43 

O' 

CO 

CM 

O 

O' 

P- 

in 

43 

O 

CM 

in 

CD 

rH 

<0 

CO 

4 

4 

4 

in 

in 

m 

4 

4 

CO 

CM 

rH 

CM 

4 

43 

r- 

O 

J, 

<0 

CO 

4 

4 

4 

m 

m 

in 

in 

in 

m 

in 

in 

in 

in 

m 

in 

m 

m 

in 

in 

tn 

in 

in 

4) 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

fM 

CM 

CM 

fM 

CM 

fM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

O 

in 

in 

4 

CO 

CO 

n- 

CM 

f- 

CM 

e- 

CM 

CD 

CO 

in 

r- 

O' 

H 

fO 

43 

rH 

P- 

CM 

CD 

CO 

43 

cr 

CM 

in 

oc 

rH 

co 

4 

4 

in 

in 

43 

-D 

r-- 

43 

in 

4 

4 

fO 

CO 

n 

43 

CD 

O' 

rH 

CO 

CO 

4 

4 

4 

m 

in 

in 

m 

in 

m 

in 

in 

in 

in 

in 

in 

in 

in 

in 

m 

m 

in 

n 

43 

nj 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

fM 

fM 

fM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

p- 

43 

in 

4 

CO 

f- 

in 

CO 

CM 

0 

CD 

P- 

4 

I-- 

O 

CO 

4> 

O' 

CM 

CO 

4 

in 

43 

P- 

43 

CD 

rH 

4 

r- 

0 

CM 

fO 

4 

in 

4) 

43 

r- 

CD 

r- 

h- 

43 

in 

4 

in 

43 

r- 

ao 

O' 

O 

CO 

CO 

4 

4 

4 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

m 

in 

in 

in 

m 

m 

in 

in 

43 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

fM 

CM 

CM 

CM 

fM 

CM 

CM 

fM 

fM 

CM 

fM 

CM 

CM 

CM 

CM 

CM 

fM 

CO 

m 

4 

CM 

H 

O' 

CO 

in 

e'- 

CD 

0 

CM 

4 

CM 

4) 

O 

4 

O 

CO 

P- 

43 

in 

co 

CM 

rH 

in 


O 

CO 

2> 

CD 

rH 

CM 

en 

4 

43 

r- 

CD 

O 

ao 

CD 

h- 

43 

4) 

41 

r- 

00 

0 

0 

r-H 

CO 

CO 

4 

4 

4 

4 

in 

in 

m 

in 

in 

m 

in 

in 

LTV 

in 

tn 

in 

m 

in 

in 

in 

in 

43 

43 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

fM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

(M 

CM 

CM 

r- 

0 

4 

CM 

O 

CD 

o 

CO 

43 

O 

CM 

in 

a> 

4 

< D 

CM 

r- 

rH 

in 

p- 

O' 

rH 

co 

m 

OD 

4 

-0 

O' 

CM 

in 

f- 

0 

rH 

CM 

CO 

in 

43 

f'- 

ao 

f" 

h- 

43 

H3 

m 

43 

r- 

O' 

0 

rH 

CM 

cn 

CO 

CO 

4 

4 

4 

in 

m 

in 

n 

in 

in 

in 

in 

tn 

m 

in 

m 

in 

m 

m 

in 

43 

43 

4> 

CM 

CM 

CM 

CM 

CM 

CM 

fM 

CM 

CM 

CM 

CM 

fM 

CM 

CM 

CM 

CM 

CM 

fM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

p- 

4 

4 

4 

4 

4 

O 

m 

43 

O' 

CM 

in 


4 

43 

03 

O 

CM 

O 

4 

CD 

CM 

43 

O 

4 

r- 

O 

CO 

4) 

O' 

CM 

4 

m 

43 

r^- 

O' 

O 

rH 

ri 

O 

O' 

O' 

CD 

co 

O' 

O 

CM 

CO 

in 

43 

CO 

4 

4 

4 

4 

in 

in 

in 

in 

in 

in 

4) 

4> 

43 

43 

in 

in 

in 

m 

in 

43 

43 

43 

43 

43 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

fM 

<M 

CM 

CM 

CM 

CM 

fM 

CM 

CM 

O 

rH 

4) 

rH 

4> 

CO 

rH 

in 

CO 

rH 

4 

CD 

rH 

O 

CD 

43 

m 

fO 

r- 

4 

rH 

00 

43 

CO 

O 

m 

O' 

CM 

4) 

O' 

rH 

CO 

4 

in 

r- 

CD 

O' 

O 

O' 

r- 

43 

in 

4 

4 

m 

43 

43 

P- 

CO 

O' 

4 

4 

in 

in 

m 

43 

4) 

0 

43 

4> 

43 

43 

e- 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 


CM 

CM 

CM 

CM 

C\J 

CM 


CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

4 

O' 

4 

O' 

CM 

O 

h- 

4 

rH 

CD 

in 

O' 

r» 

in 

fO 

rH 

O' 

4 > 

CD 

O 

rH 

CO 

in 

43 

OD 

r- 

H 

43 

O 

4 

in 

r- 

O' 

rH 

1 CM 

4 

m 

4 

CO 

CM 

rH 

O' 

O 

O 

CM 

fO 

4 

m 

43 

P» 


4inin4>43434343p'-p-f'-p»*p-r'-r'-r-434)p-r'-p-r'-p'-r'-r'- 

c\Jf\Jc\j<\ji\j<\jfMfMC\jfM(\jcMc\jc\j(\jfMrMrMfMf\J(M<\JfMCMrj 


H(Mm^tftONOOOHN(r»4-|ft^NCDO , OrlCJ(flJ-IA 

44444inintnininm 


102 


ORIGINAL 
OF POOR 


PAGE 1$ 

QUALITY 


X! 

0 ) 

-a 


a 

£ 

O 

O 

> 

X 




a> 

M 

*H 

CO 


£ 

CO 

CO 

CP 


a3 

a 

a 


o 



13 


J-3 




• 


«M 

HWNoonrutDN 

© 

© 

© 

CJ 

CO 

® 

CO 

r- 

© 

4 



IA 


H 

4©4000JAAcm 

A 

© 


4 

CJ o 

© 

4 

© 



© 


• 


• 

• 

• 

• 

• 

• 

• 

• 


• 






p-k OJ A © © O Hro «C 

® 

o 

4- 


(fl ® 

A © 






H r-H r-k 

*H 

H 

CJ 

CJ 

cn co 4 

4 

A 




• 


o 

•h4®®cj*h©acj 

4- 

cn 

A 

A 

o 

CJ 

<H 

A 

CJ 



A 


r-4 

4 © 4 O O (\J >£) la 

CM 

A 1"- 

o co 

H 

o 

CJ CJ © 



vO 


• 


• 

V 

• 

• 

• 

• 


• 

0 

• 






HNIT'NffOHW 

A ® 

o 

4- 

H 

A 

CJ 

® 

A 

© 






pH *-k pH 

H 

H 

CM 

CJ 

cn 

cn 

4 

4 

A 




. 


a* 

Mh-<rint\j(\jsCm 

A 

A 

CO 

4- 

co 


A 

4 

© 

© 



A 


o 

4©ApH©©f-».>£, 

CM 

A 

© 

o 

ro 

(Ml O' 

CJ 

CM 

A 



A 








« 











«h oj a c- © OrHm 

A 

X 

a 

4 

rH 

A 

CM 

QC 

A O 






H H H 

rH 


CM 

(V* 

© 

© 

4 

4 

A 

r-4 





4 

cosi'OvjiAmmr^-rH 

® 

H 

<n 

© 

A 

O 


r-f 

© 

© 



A 


<H 

>f o >fj oj rv x n 

CM 

A 

A 

ao 

o © 

4 

A 

A 

© 



4 


• 

ph ro a © © o ph m 

A 

® 

O 

CO 

pH 

A 

CM 

© 

4 

r-k 






rH rH 

** 

H 

CM 

CJ 

CO 

CO 

4 

4 

A 

pH 



m 


A 

w m ® m a <m cd o 


© 

0- 


4 

4 

O 

X 

A 

A 



lA 


pH 

a^h©44©.ho 

A 

A 

© 

O 

cj 

© 

r- 

3 

O 




m 


# 

pH © a © © O M«f 

A 

CC 

o 

4 

pH 

A 

(M 

CD 

A 

4 






H H r-H 

pH 

H 

fu 

CM 

ro 

© 

4 

4 

A 




# 


4 

4©©©ArH©3 

4- 

4" 

o 

4 

co 

O 

or- 

CO 

A 

© 



lA 


r-f 

A— keOir\A©CO<Mv0 

© 

® o 

CO 

CJ 

o 

4 

4 

A 



CM 


• 


• 

• 

• 

• 

• 

0 

• 



* 






H(tlinNO'OM4>0® 

o 

4 

H 

A cn 

00 

A 

A 






r— 1 iH .— k 

H 


CJ 

CJ 

CO 

co 

4 

4 

A 

H 



# 


o 

CM A © CM © O CT © 

o 

4- 

® 

CJ 

A 

O 

a* 

© 

© 

pH 



A 


.-» 

A pH ® O S O 4 N N 

© 

© 

o co 

(Ml 

CJ 

A 

A 




r-4 




♦ 

• 

♦ 


• 





« 






H ro in M? H M 4 

a cc 

o 

4 

f— 4 

A cn 

® 

A 

A 






HHH 

H 

pH 

CJ 

CJ 

CO 

cn 

4 

4 

A 

H 


CW 
















0 

















• 


a 

pH A ® pk Xi O O' O H 

A 

© 

cj © 

f-H 

H 

CO 

© 

4 


t? 

4) 

A 


o 

A p— ( ® vD N O 4 N 

© 

NOm 4 

A O 

© 

H 






A ® 

O 4- 

H 

A ro 

ao 

A 

A 


V 




H H H 


pH 

CVJ 

CJ 

© 

CO 

4 

4 

A 

H 


<V 

# 


OHlMDOMCMca 

o © 

CJ 

4 

cn 

A 

® 

ro 

® 

© 


'O 

kA 


H 

m h ® vO s o 4 cm 

© 

© 

x 

O 

4 

4 

A 

o o 

H 


-P 




|H©A©©©CJ4 

A ec 

o 

4 

pH 

A 

cn 

© 

A 

A 


■H 




r-f 

H 

pH 

CJ 

CM 

cn 

cn 

4 

4 

A 

H 


4-> 
















fO 
















r — 1 

• 


H 

cMA®o«Hcr©<r 

© a 

4 

® 

r- 

f- 

a- 

co 

© 

© 



lA 


^■4 

innxoNff 4w 

A 

© 

® 

O 

4 

4 

A O 

O 

© 


-P 

H 


0 




• 





0 




fO 

1 



rl XI in N O o N'T 

A 

CD 

O 

4 

i-H 

A 

CO 

© 

A 

A 






H -H H 

*-• 


CJ 

CJ 

ro 

cn 

4 

4 

A 



e 

















« 


4 

mmin4fviN40 

ro 

A 

4- 

O 

r-4 

CP 

© 

00 

CD 

© 



lA 


H 

A«H0OAA®©H 

A 

© 

® 

H 

A 

4 

A 

© 

O 

© 


*> 

cj 


• 


• 

• 

• 

• 

• 


« 





<D 

1 



1 

3 
5 
7 
9 
0 
2 

4 

A CD 

3 

4 


A 

CO 

® 

A 

A 


*0 

r* 




H H H 

«-* 


CJ 

cj cn 

co 

4 

4 

A 

pH 


p-> 

-P 
















«H 

4-> 

• 


A 

rgO'fOHmOm 

© 

® 

pH 


CJ 

A 

CJ 

A 

® 

CVJ 


rH 

A 


H 

n H S XU a © © 

4- 

A 

CC 

H 

A 

4 

4 

® 

© 

A 


< 

m 

1 


* 

nrunNOOiNJ® 

A 

CD 

o 

4 

H 

A 

CO 

® 

A 

© 






pH p* 4 r-k 

H 

pH 

CJ 

CJ 

cn 

CO 

4 

4 

A 

H 



m 


© 

NNm4HNMn 

A 

cn 

CJ 

® 

X) 

® 

r- r- r- 

A 



A 


o 

4 © A .H pH © © A CJ 

A © 

O 

4 

CO OJ A 

© 

CD 



4 


• 


• 

• 

• 

♦ 

• 

• 

• 

* 

• 

• 



1 



1 

2 

5 
7 
9 
0 
1 
3 

6 

® 

o 

4 

H 

A 

CO 

CC 

A O 






HHrl 


H 

CJ 

CJ 

CO 

© 

4 

4 

A 

H 



• 


m 

a©©©a©Aphcmi 

pH O 

A 

A 

CJ 

r~ © 

^ CO 



A 


o 

XjSPJBSOmM® 

pH <n 

A © 

O O 

CO 

A 

© 



A 


• 


• 

• 

• 

• 

• 

• 

• 

« 

• 

• 



1 


1 

h (SJ in ifl ffl a «h ro 

A 

® 

O ro 


A CM S3 

A 

© 






H H 

•H 

pH CVJ 

CJ 

cn cn 4 

4 

A 




• 


4 

qaa®ao®4©©® 

4 A 4 X 

CJ 

A 

4 



A 


•— • 

rH A o ^xun®o 

pH 

cn 4* © 

h cj cn o 

H 

«H 



A 


• 


• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


i 

1 


1 

h cm 4 ^ ® o 1 on in 

© a 

CJ o A CJ 

© 

A 

O 






pH H 

pH 

pH 


CJ 

cn 

cn 

4 

4 

A 

pH 



# 


ON'tNN^a 4 a ® © 

A pH ® 

A O 

ro © 

A 



A 


ph .h a © 4 cj © © 4 

» O o 

cj cn 

4 

C- 

© 

A 

4 



© 


• 


♦ 

• 

• 

• 

• 

• 

• 

• 

• 

• 



l 


1 

h cj 4 aa©Ocj4©© 

CJ o 

4 

H 

©40 






pH pH 

pH 

pH 

H 

CJ 

Cl 

CO 4 

4 

A 

H 


0 ) 
















p 
















3 

P 


o 

0 

c 

0 

0 

0 

0 

0 

0 

0 

O 

o 

0 

0 

0 

o 

O 

4 

• 


CO 

rtf 


• 


• 

• 

• 

• 

• 

• 

• 

• 

• 

a. 


CO 

£) 


o 

03000000 

o 

o o o 

O A 

CJ 

H 


a 


0 ) 

p 

A. 



3 

AOOOOAOA 

o 

© 

A 

rO 

H 





ot 




o 

H 

®Nin4fO(M(NIH 










© 



(b 


Table XVI. Sunset Average Optical Depth in 10° Latitude and 20° Longitude Bins 

(a) Sweep 21 





« « * m noh 4-c * (p| ^ m m h i 



O 


444 ••••••* •••••• 



r- 


* **IT n CM n' 4 b * ^ WMTCH 





44 44 44 fO H H H (Cl ♦ M H H pH pH CM 





* * * * 





* ** 0 ** r- cd r- p-( o * 



o 


444444 • • • * • * •* ••••• 



Ln 


* **«Om-J , lhNOH*( < UVIO«H 





* ♦* -J'lfl 4 HH>fir\*HHHHCVJ 





* * * * 





44 44 44 r- CD CO ♦ *ITlO>OO0“rHOO 





*** • ••** • • • • • • • • 





44 4444 ® ® IP * * ^COM^OHNPJ 



<*1 


* ** yf •# + * mmNHHHNN 





* * * * * 





44 44 * H <M 'f O' <HiCIMN'0® , *llhO 



o 


4444 * • ■•••• #•••••• 





* **(\jfO®PJ(h^H'H>#'H'04 , H 





44 44*m (M H tn ^ <f (NJ H H H N N 





* * * 





* 44 * iriooooDoofhinNi^r-Nco 





* 44 * • 



o 


* * * J’HPH'tO'JMMnM’lO 





* ** ^ («imHH>f 4-MHHHNN 





* * * 





* 44 44 O O M ® CD * B * fd fO M H IP 





*** • ••• •* ••••• 





* * * pHCMCMcom* tn* >r (\J O ® h 





* ** -r P®HN* CO * H H CM CM CM 





* * * * * 


1 



* 44 44 o cDrom omO'X»pHfMO-M'ro 





*** • ••••••••• 



o 


44 * 44 (^r»ffiCPJ>fOH)fOHOCClH 



in 


* * * fO ^ (M H CM CO fvj H H H CM CM 





* * * 


bO 





0 ) 



* ♦♦HffilPHO'O' O * O' -j - in CO rH 


T? 



*** •••••••* ••••• 



o 


* 44 * <D O fO P-H pH in >-H 44 CO *H CM O' rH 



ro 


* * 44 si* >J- CO CM CM CO >T * rH H CM H CM 


a) 



* * * * 


X) 





d 



* ** O' O' CO * O'lTi'Orvj'tMHcn^ 





*** . • • 44 


♦rH 



* 44 * (M <M <X> 44 HO®(MBO®OH 


bO 


e 

dL 

44 44 * ro m >r * CM^COCMrHrHrHCMCM 

g 

C 

o 


* * * * 

d. 

rH 


o 

* ** ^) 0 ' 0 ^rinmor->r^rr-- 0'0 

in 



o 

***••••••••••••• 


■U 

o 


* 44* O'CMCMCMOCMOmmH'.OO'O' 

• 

cd 



* * 44 (■orOCMCMCMm-4'CMHiHfHHH 

o 


1 


* * * 


r 

| 


■p 

4444*mr~M'M-mr-0'00'b-0'0'cD 

+j 

< 

o 



*** ••••••••••••* 


H 

o 


44 44 * fOlP(h®(M<0<OHfflr*®®0 



ro 


44 44 44 fP-)cOCMH<HCOcOCOrHHHHCM 


r 

1 


* * ♦ 


pd 





i-i 



* * *rHO'r-n-r-o*>rroO'mcMrH 


CL 

i»-V 


*** ••••••* •••••• 


a; 

u 


44 44 44 rj N rl S HCM* <f ® P H O O 


XJ 

in 


*** ^(P>fHW®*(\JHHWN(SJ 



i 


* * * ♦ 


H 





Cti 

# t 



* 44 * ® 00 « 0 ®'I'*'fHfvj 0 'OlP 


U 



*** ••••••* »#•••• 



o 


* * * m oM' 0 'ro'*-or-«J-n-corH 


4-1 

r- 


* * * ^ CMCOrHrHCO* CMpHHHCMCM 


CL 

» 


* * * * 


o 








* * * CM CM * M vf H M ^ N in CO CO 



Q 


*** • • • * 



<Ti 


* * * O', »r CO * C 00 'O'rHCOrH>TCM-H 



1 


* * * m>r CO 44 rHCOCOCOpHrHpHCMCM 





* * * * 





44 * * coinOrHOOfomrHmincM® 



O 


*** * ••• • • ••••••• 



p— 


* * 44 iP^)4 , >J'Hr t O(ClCC|H4'h i O 



p— 


* * * cnm4 , (MIMm'J'fOHHHHM 



• 


* * * 





**** C0irirH*O®'O*C0rH®O 



o 


***♦ •••* •••* •••• 



00 


*** * ®om*ror-(M*coi>®o 



1 — 


* *** CMcom* (Cl CO Cl * hhhh 



1 


* * * * * * 





* 44 * rH r- 44 COfMCnoon-pHOcOCsJ 





*** •••♦ ••••••••• 



O 


* * * 0 ®H*n-®®r-M'H'HDOrH 



lO 


* ** CM CM * H^rtNHHHNN 



% — 
i 


* * * * 





* * * OlflrHin®CMrHO®OOrO® 



o 


*** •••••••••■••• 



r- 


** * CO ® o-t ©OkNPfNJHHH 





* * * CO CM CM H »H CO CM rH H H CM CM 


1 

7 


* * * 


■rH 

<d tr 


ininminminininininininmminm 


-P 

T5 <D 


r^>ouo^rcocMrH | H N (O ■f tPl o N 


rd 

D X! 


1 I 1 1 1 1 1 



4-> 





* * * O * 

* * * • * 

* * * * 

* * * CM * 

* * * H * 


cl/ n- a co * 

• • • • * 

pi h in ff * 
it m m h # 


r- o o © cm * 
• ••••* 
* cm r- in « * 
S ^ ^ ip in * 

* 


* * * * 
* * * * 
* * * ♦ 
* * * * 


m^anjO + m«»>c«vj + 

• ••••#••••# 

CO O O CM rH * >o OO CO (Vi * 

CO HD m -T CO ♦ iTi >T •£> O + 

pH H H * ♦ 


♦ * * * * 

* * * * * 

* * * * * 


*r * * r- -h 

• * * • • 

in * * >r >o 

o* # «r a 


cm m a* -r * 

• • • • ♦ 

co >r .h m * 

o m h- m- * 


♦ *♦ ♦Hriri^oooowfn* * 
***♦••••••••••** 

*** ♦NNMmifiN-finO'pJ*# 

* ** ♦ 

* * # * H H rH rH rH ** 


*** ♦MPO'OrtO>fcOCO(7"<-* 
**** • • • • •*•••• • * 

* ** *NN'iN0''0(MOBNlf'* 

* ** ♦HiP'tiri'O'OO'N'O'OCO* 

* * * * pH rH Hrl * 


*** **Pl'TS*<M*inHN** 
***** •••♦ •* •••♦♦ 

* ** **co>o<o*in*cooo* * 

* ** ** inr-H*fn*0'*ao* * 

* * * * * «h .-•*«-»* ** 


* ** ■£> * HP0<|-tVJ'O(DHiOt\J* * 

*** •* •••••••••*# 

* ** CM * O^OSNPIOH^O* * 

* ** in* cor-omOrHin-j-r^* * 

44- * 44 rH * .H rH pH rH ** 


* ♦* *Mnoin<>o*'fO* r-* 

****••••••* * • * • * 

* ♦* *HPHnNO®*>*-(>* "O * 

* ** *o>rO'0'* - «-'*^ ff '* o * 

* * * * pH rH rH rH * * + 


* ** O * >o 
*** •• •* • 

***>rp-<M*M“ 

* ** CO CO CM * O 

* ♦ * »H »H CM * 


0‘C7®>»’<D>r»M* 

• •♦••••* 

O rH ®'T'#-'0^* 
^©^COlPNN* 
HH * 


* * * ©oO'finir\CMO>Ocoir\'t -O* 

*** ••••••••••••♦ 

* ** -ocr oonjr-i®m«MOom* 

* ** incMcroo^-iP'-^Hr-^'O'O# 

* * * pH rH pH HH h * 


* **inf*-vj‘tM>rcomr-r-r~C7«ri* 

* * * ••••••••••••* 

* * * HO'O'O'HHr-iO'a'roin h- * 

* ** co «$• cor'iP'OiPNNt'S >o * 

^ 4 H H H H H * 


* ♦* « cn oor^o* H®(j'foot 

**** • ••••#■ •••••* 

* * * * m H IP * h- rH rH O' O * 

* ** * (VJ (DO <T fo * O ® S (O N * 

* * * * rH ,H rH * * 


*** *NbOO 
****•••• 
**** 0 ^<MM- 

**** 0 'co>r<o 
* * * * -I 


•£> * O CM O' HD rH * 
•* •••••* 
•h * cm O' o o m * 

vD * 0<£MAN OO 44 
pH * pH * 


***** •* • 
*****fM*m 

***** "4- * ® 

* * * * * rH * 


* ** h- «o p- h m 
*** ••••• 
*** a n ® O' h 

* ** MITlHHO 

* * * r* rH CM pH 


maomc7<MmcM* 

• ••••••* 

moocMOO'®'©* 

sONi\jip-tir®* 
rH rH pH * 


rHinor-aocom* 
• ••••••* 

on~NCO>or->r* 
^iTimifi^ino* 
pH rH pH * 


» ** * rH O HD * 4-'OH*(C|^H* 
**** •••* •••* •••* 

* ** * 0>07t 'f * H- MM * 

* ** * <7 cm cm * tn cm » - 4 " * 

**** HH* HHH# « 


*** o <o o * oDfMr-cnroor~* * 
*♦» •••* •••••••** 

* ** inHDm* r-r-®>*'P-iHO* * 

* ** IAMa*NOinO't'0>0* * 

» * * pH pH * CM H H ** 


* ** inOO'CMr-ooc^inmoo'* 
*** ••••••••••••* 

* ** IP(VJHHH^®SlVJ®MO* 

* ** CM'>CM<0©<MrH<X)>O'4''4'f'-* 

* * * pH pH »H pH * 


mrninmmmmtninininmtnmmin 
s ® P ^ m N H i rH CM <0 -4- m nO f- 

I » I 1 I I I 


104 


ORIGINAL PACE ED 
OF POOR QUALITY 


Table XVI. Continued 


ORIGINAL PASS ■ SS 

OF POOR QUALITY 


CM 


£ 

CO 





♦ 

* 

* 

»h 

r- 

CM O' 

CM 

m ih 

* 

* 

* 

« 

* 

♦ 


* 

* 

* 

yO 

CM 


O' 

y£> 

ao 

O 

* 

* 

* 

« 

« 

« 




* 

* 

* 

• 

• 

# 

• 

• 

• • 

* 

* 

* 

♦ 

* 

« 


* 

* 

* 

• 

• 

• 

• 

• 

• 

• 

* 

* 

♦ 

* 

« 

* 




« 

* 

* 

«0 

oo 

^ *C 

cc 

m o 

* 

* 

* 

* 

* 

« 


♦ 

* 

• 

c 

O 

CO 

m 

4 

co 

CM 

* 

* 

♦ 

♦ 

* 

* 




* 

* 

* 

4 

ro 

*— • 

w-* 


cm ro 

* 

* 

* 

* 

* 

♦ 


♦ 

♦ 

•» 

1^ 

yC 

yC 

N 

a c 

*H 

yQ 

«- 

* 

* 

* 

» 

* 




* 

* 

* 







♦ 

* 

* 

* 

* 

* 


♦ 

♦ 

* 

H 

*H 




»H 

H 

♦ 

* 

« 

* 

# 

* 




* 

* 

* 


*o 

00 

m 

r- 

* CM 

«- 

* 

♦ 

* 

* 

* 


* 

* 

* 

* 

* 

* 

fM 

*— i 

* 

CO 

« 

* 

« 

* 

* 

* 


o 


* 

* 

* 

• 

• 

• 

• 

• 

* • 

* 

* 

* 

« 

* 

* 


* 

* 

* 

* 

* 

♦ 

• 

• 

* 

• 

* 

* 

♦ 

* 

« 

♦ 


m 


* 

* 

* 

CM 

o 

in 

CO 

rH 

* cn 

» 

* 

* 

* 

* 

♦ 


* 

* 

* 

* 

* 

* 

ao 

O' 

* 

ao 

♦ 

* 

* 

* 

# 

* 


r— 


* 

* 

# 

m 

o 

CO 

rH 

CM 

* <r 

* 

* 

* 

* 

* 

* 


* 

* 

# 

♦ 

♦ 

•* 

in 

CD 

* 

r- 

* 

* 

* 

* 

* 

* 




* 

♦ 

* 






* 

* 

•» 

* 

* 

# 

* 


* 

* 

* 

* 

* 

« 



* 

rH 

♦ 

* 

* 

* 

* 

* 




* 

* 

* 

* 

* 

* 

* 

* 

* * 

* 

•» 

* 

* 

* 

* 


* 

* 

» 

* 

* 

# 

-» 

* 

* 

«- 

# 

* 

* 

* 

* 

* 


o 


* 

* 

♦ 

* 

* 

* 

♦ 

* 

* * 

* 

* 

* 

* 

♦ 

* 


* 

* 

» 

* 

* 

* 

«- 

* 

«- 

* 

* 

* 

* 

* 

« 

* 




* 

* 

* 

♦ 

♦ 

* 

* 

* 

* * 

* 

* 

* 

* 

* 

* 


* 

* 

# 

•» 

* 

# 

* 

* 

* 

■» 

* 

* 

* 

•» 

» 

* 


* — 


* 

* 

* 

* 

* 

* 

* 

* 

* * 

* 

* 

♦ 

* 

* 

* 


* 

* 

* 

♦ 

* 

* 

* 

* 

* 

« 

•» 

« 

* 

* 

* 

•» 




* 

* 

* 

* 

# 

* 

♦ 

* 

• * 

* 

♦ 

* 

* 

* 

» 


* 

* 

* 

* 

* 

« 

* 

* 

-» 

# 

* 

* 

* 

* 

* 

♦ 




* 

♦ 

* 

o 

rH 

CO 

H 

O' 

<4* CD 

* 

* 

* 

♦ 

* 

» 


* 

* 

* 

* 

* 

CM 

in 

ao 

m 

M3 

* 

» 

* 

♦ 

* 

«- 


o 


* 

* 

* 

• 

• 

• 

• 

• 

• • 

•* 

♦ 

* 

* 

* 

* 


* 

* 

* 

* 

♦ 

• 

• 

• 

• 

« 

* 

* 

* 

* 

* 

* 




* 

* 

* 

O' 

CO 

O' 

M- 

>r 

yO m 

* 

♦ 

* 

* 

* 

* 


* 

* 

» 

* 

* 

CO 

o 

rH 

CO 

rH 

* 

* 

* 

* 

* 

* 




* 

* 

* 

m 

*o 

C\J 

H 

CM 

CO 4- 

* 

♦ 

* 

* 

* 

* 


* 

* 

* 

* 

* 

CM 

yO 

rH 

>o 

n- 

♦ 

■* 

* 

* 

■* 

* 




* 

* 

* 







* 

* 

* 

* 

* 

* 


*• 

* 

* 

* 

* 

rH 


rH 

iH 

rH 

* 

* 

* 

* 

* 

* 




* 

* 

* 

ao 

4 

6 

0 

rH 

6 

6 

* 

♦ 

* 

* 

# 

* 


* 

♦ 

» 

* 

CM 


CM 

CD 

CO 

o 

* 

* 

* 

* 

* 

* 




* 

♦ 

* 

• 

♦ 

• 

• 

• 

• • 

•» 

♦ 

* 

♦ 

* 

* 


* 

* 

* 

* 

• 

• 

• 

• 

• 

• 

* 

* 

* 

♦ 

* 

* 


o 


* 

* 

* 

o 

o 


CM 

M- 

OO O' 

* 

♦ 

* 

* 

* 

* 


* 

* 

* 

* 

yQ 

o 

O' 

O 

CM 

rH 

* 

* 

* 

* 

* 

* 


<T> 


* 

* 

* 

tn 

■4- 

nj 

•— 4 

CM 

ro cn 

«- 

«- 

* 

* 

* 

* 


* 

* 

# 

* 

in 

o 

m 

H 

yO 

r- 

* 

* 

* 

* 

# 

* 




# 

* 

* 







* 

* 

* 

* 

* 

* 


* 

* 

* 

* 

rH 

rH 


*H 

rH 

rH 

* 

* 

* 

* 

* 

* 




* 

* 

* 

H 

4 

oo 

CO 

O 

CO CM 

♦ 

* 

* 

* 

♦ 

* 


•* 

* 

* 

yO 

CO 

•H 

r- 

o 

in 

CM 

-» 

* 

* 

» 

* 

* 





* 

* 

* 

• 

• 

« 

• 

• 

• • 

* 

* 

* 

* 

♦ 

* 


* 

* 

* 

• 

• 

• 

• 

* 

• 

• 

* 

* 

* 

* 

* 

* 




» 

* 

* 

to 

CM 

O 

o 

in 

O' n- 

# 

* 

* 

* 

* 

* 


* 

♦ 

* 

<D 

CO 

CO 

CO 

CO 

rH 

M3 

* 

# 

* 

* 

* 

* 


r- 


* 

* 

* 

CO 

CO 

f\J CM 

CM 

co ro 

♦ 

* 

* 

♦ 

* 

* 


* 

* 

* 

4 

CM 

CM 

o 

rH 

Q 

ro 

* 

* 

* 

* 

* 

* 

, 



* 

* 

* 







* 

* 

* 

* 

* 

* 


* 

* 

* 

rH 

rH 

rH 


rH 

rM 

rH 

* 

* 

* 

* 

* 

* 




* 

* 

* 

m 

CO 

r- 

* 

ao 

* co 

* 

* 

* 

* 

#■ 

* 


* 

■* 

* 

CD 

r- 

ro 

* 

yQ 

* 

oo 

* 

* 

* 

» 

* 

# 

o 



* 

* 

* 

• 

• 

• * 

• 

* • 

* 

♦ 

* 

* 

* 

* 


* 

* 

« 

• 

• 

• 

♦ 

• 

* 

• 

* 

« 

* 

* 

* 

* 


o 


* 

* 

•* 

M3 

4 

CM 

* 

r- 

* O 

* 

* 

* 

* 

* 

♦ 


* 

* 

* 

O 

CD 

CM 

* 

o 

* 

<Q 

* 

* 

* 

* 

* 

* 


lD 


* 

«- 

* 

m 

CO 

CO 

* 

'H 

* 4- 

* 

* 

* 

♦ 

♦ 

* 


* 

* 

» 

4 

CO 

4 

* 

r- 

» 

rH 

* 

* 

# 

* 

« 

* 

bO 



* 

♦ 

* 




♦ 


* 

* 

* 

* 

* 

* 

* 


* 

* 

* 

rH 

rH 

rH 

♦ 


» 

rH 

* 

* 

* 

* 

* 

♦ 

<y 



* 

# 

* 

H 

4 

€0 

o 

ro 

CM * 

* 

* 

* 

* 

* 

* 


* 

* 

♦ 

CO 

ao 

CO 

yO 

o 

rH 

* 

* 

* 

* 

* 

* 

* 




* 

* 

* 

• 

• 

• 

• 

• 

• * 

* 

* 

* 

* 

* 

* 


* 

* 

* 

* 

• 

• 

m 

• 

• 

* 

* 

* 

* 

» 

* 

* 

* 

o 


* 

* 

* 

o 

CD 

0 in 

r- 

r- * 

* 

* 

♦ 

* 

* 

* 


* 

* 

* 

r- 

4 

r- 

o 

p- 

o 

* 

* 

* 

* 

« 

* 

* 

<y 

CO 


* 

* 

* 

-r 

CO 

CM 

r-4 

rH 

4 * 

* 

* 

* 

♦ 

* 

* 


* 

* 

♦ 

n 

m 

CM 


r- 

ao 

* 

* 

* 

* 

* 

* 

* 




* 

* 

* 






» 

* 

* 

* 


* 

* 


* 

* 

* 

rH 

rH 

rH 



rH 

* 

* 

* 

* 

* 

* 

* 

4J 



* 

* 

* 

* 

* 

* 

* 

* 

* * 

* 

* 

* 

* 

* 

# 


♦ 

•» 

* 

♦ 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

•r-t 



* 

* 

* 

* 

♦ 

* 

* 

* 

* * 

* 

* 

# 

♦ 

* 

# 


* 

♦ 

* 

* 

* 

* 

* 

* 

♦ 

* 

* 

* 

* 

* 

* 

* 

bO 



* 

* 

* 

* 

*- 

* 

* 

* 

* * 

* 

* 

* 

♦ 

* 

* 


* 

* 

* 

* 

* 

* 

* 

* 

* 

■* 

* 

* 

* 

* 

* 

* 

C 


B 

* 

* 

* 

* 

* 

* 

* 

* 

* * 

* 

* 

* 

* 

* 

* 

£ 

* 

* 

* 

* 

* 

* 

* 

* 

♦ 

* 

* 

* 

* 

* 

* 

* 

o 


3. 

* 

* 

* 

* 

* 

* 

* 

* 

* ♦ 

* 

* 

* 

* 

* 

* 

3L 

* 

* 

* 

* 

* 

* 

♦ 

♦ 

* 

* 

* 

* 

* 

* 

* 

* 



O 

o 

* 

* 

* 


O 

f-t yf 

rH 

-4 * 

* 

* 

* 

* 

* 

* 

in 

* 

* 

* 

in 

rH 

yC 

CO 

D 

4 

* 

* 

* 

* 

* 

* 

* 


o 


» 

*• 

* 

• 

• 

• 

• 

• 

• * 

* 

* 

* 

* 

* 

* 


* 

♦ 

* 

• 

• 

• 

• 

• 

• 

* 

* 

* 

* 

* 

* 

* 

TO 



* 

* 

* 

co 

O' 

— • CM 

r- 

r- * 

♦ 

* 

* 

♦ 

* 

* 

* 

♦ 

* 

* 

4 

4 

O' 

in 

rH 

r- 

» 

* 

* 

* 

* 

* 

* 


1 


* 

* 

# 

4 

CO 

CM 


•— c 

co » 

* 

* 

* 

* 

* 

* 

o 

* 

* 

* 

r- 

yO 

r- 

in 

ao 

r- 

* 

* 

# 

* 

* 

* 

* 


1 


« 

* 

* 






* 

* 

* 

# 

* 

* 

* 


* 

* 

# 

*H 

rH 




rH 

* 

* 

* 

* 

♦ 

* 

* 



















+j 

















1 


< 
















< 

















o 



* 

* 

#■ 

ao 

o 

CO 

CM 

O 

«-» * 

* 

♦ 

* 

♦ 

* 

* 


* 

* 

* 

o 

O' 

yO 

o 

r- 

4 

•» 

•»- 

* 

# 

« 

«- 

* 

?— 4 

o 


♦ 

* 

* 

• 

• 

• 

• 

• 

• * 

♦ 

* 

* 

* 

* 

* 


♦ 

* 

* 

• 

• 

• 

• 

* 

• 

* 

♦ 

* 

* 

* 

« 

* 


CO 


* 

* 

•* 

4 

o 

>n 

cn 

n* 

m * 

* 

♦ 

* 

* 

* 

* 


* 

* 

* 

r- 

<D 

OO 

CM 

4 

ao 

* 

* 

♦ 

* 

* 

* 

* 


| 


* 

-» 

-* 

o 

ro 

CM 


rH 

co ♦ 

* 

* 

* 

* 

* 

* 


•» 

-» 

* 

ro 

rH 

o 

n 

r- 

in 

♦ 

♦ 

* 

* 

* 

* 

-» 

4= 



* 


♦ 






* 

* 

* 

* 

* 

* 

* 


* 

* 

# 

. — 4 

■ — l 




rH 

* 

* 

* 

* 

* 

* 

* 

CL 



#■ 

* 

#■ 

H 

O' 

ro 

o 

m 

CO » 

♦ 

«- 

* 

* 

* 

* 


* 

* 

* 

(D 

O' 

<v 

4 

m 

CO 

* 


* 

* 

» 

# 

* 

<U 

o 


* 

* 

* 

• 

• 

• 

• 

• 

• * 

* 

* 

* 

* 

» 

* 


* 

* 

* 

• 

• 

m 

• 

• 

• 

* 

* 

* 

* 

* 

* 

» 


lT) 


* 

* 

* 

•o 

O* 

in 

C0 

sO 

n * 

*- 

* 

•* 

* 

* 

♦ 


* 

* 

* 

CO 

in 

4 

yO 

in 

n 

* 

# 

* 

•» 

«- 

* 

* 


1 


» 

* 

*> 

co 

CM 

r4 

H 

•— i 

4 * 

* 

* 

* 

* 

♦ 

* 


* 

* 

* 

4 

rH 

y£> 

r~- 

r- 

f'- 

* 

* 

* 

* 

* 

* 

-» 

! i 

CO 



* 

* 

* 






* 

* 

♦ 

* 

♦ 

* 

* 


•» 

* 

* 

H 

H 




rH 

♦ 

♦ 

* 

* 

* 

« 

* 

a 



♦ 

* 

* 

co 


CM 

M- 

r— l 

•H # 

* 

* 

* 

* 

* 

* 


* 

* 

* 

O 

CM 

H 


r~ 

o 

♦ 

* 

* 

* 

«- 

* 

♦ 

,r "J 

O 


♦ 

* 

* 

• 

■ 

« 

• 

• 

• * 

* 

* 

* 

* 

* 

* 


+ 

* 

♦ 

• 

• 

• 

m 

• 

• 

* 

* 

# 

* 

* 

* 

* 


r- 


* 

* 

♦ 

m 

H 

CM 

O' 

o 

o * 

♦ 

* 

♦ 

* 

* 

* 


* 

* 

* 

4 

CD 

4 

ID 

r- 

o 

* 

* 

•* 

* 

* 

* 

♦ 

Cl 

1 


* 

* 

* 

r" 

CO 

CM 


CM 

4 * 

# 

* 

* 

«■ 

* 

# 


# 

* 

* 

CM 

o 

OC 

CO 

00 

4 

* 

* 

* 

* 

♦ 

* 

* 

O 



* 

* 

* 






* 

•» 

* 

* 

* 

* 

* 


* 

* 

* 

H 

rH 




rH 

* 

* 

* 

* 

♦ 

* 

* 




* 

* 

* 

CM 

•— ( 

yf 

i^-4 

M- 

*H * 

* 

* 

* 

* 

* 

* 


* 

* 

* 

in 

O' 

CD 

O 

CO 

o 

* 

* 

* 

* 

* 

# 

* 


LJ 


* 

* 

* 

• 

• 

m 

♦ 

• 

• * 

* 

* 

* 

* 

* 

* 


* 

* 

* 

• 

• 

• 

• 

• 

• 

* 

* 

* 

* 

* 

* 

* 


<J3 


1 * 

♦ 

* 

4 

O 

CM 

CM 


O' * 

* 

* 

* 

* 

* 

* 


* 

* 

* 

CD 

o 

m 

H 

CO 

CO 

* 

* 

* 

♦ 

•» 

* 

* 


1 


* 

* 

# 

CO 

CO 

CM 

rH 

rH 

4 * 

* 

* 

* 

* 

* 

* 


* 

* 

* 

CO 

CO 

O' 

in 

yQ 

M> 

* 

* 

* 

* 

* 

* 

* 




' * 

* 

* 






* 

* 

-»• 

* 

* 

* 

* 


* 

•» 

♦ 

rH 

r-t 




tH 

* 

* 

* 

* 

* 

* 

* 


o 


♦ 

* 

* 

♦ 

* 

* 

* 

# 

* * 

* 

* 

♦ 

* 

* 

* 


-» 

* 

« 

* 

* 

* 

* 

♦ 

« 

* 

* 

* 

* 

* 

♦ 

* 


r— 


* 

♦ 

* 

* 

* 

* 

* 

* 

«- * 

* 

* 

* 

* 

* 

* 


* 

* 

♦ 

♦ 

* 

* 

* 

♦ 

* 

* 

* 

* 

* 

* 

* 

* 




* 

* 

* 

* 

* 

* 

* 

* 

* # 

♦ 

* 

* 

* 

* 

* 


* 

* 

* 

* 

* 

* 

* 

* 

« 

* 

* 

♦ 

* 

* 

* 

* 


1 


# 

* 

* 

* 

* 

* 

* 

* 

* * 

* 

* 

* 

■* 

* 

* 


* 

* 

* 

* 

* 

* 

«- 

* 

* 

* 

* 

* 

* 

* 

* 

* 


1 


* 

* 

* 

* 

* 

* 

* 

H- 

-M- » 

♦ 

* 

* 

* 

* 

* 


* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

■» 

* 

* 

* 

* 

« 




* 

* 

* 


o 

■n 

CM 

O 

4 * 

* 

* 

•* 

* 

* 

* 


* 

* 

* 

o 

«> 

X) 

4 

in 

CM 

* 

* 

* 

* 

* 

♦ 

* 


o 


* 

* 

* 

■ 

• 

• 

• 


• * 

* 

* 

* 

* 


* 


* 

* 

♦ 

• 

* 

• 

• 

• 

• 


* 

* 

* 

* 

* 

* 


CO 


♦ 

* 

* 

CO 

r~* 

yO 

a) 

r- 

CM * 

* 

* 

* 

* 

* 

* 


* 

* 

* 

m 

* 

in 

GO 

o 

P- 

* 

* 

* 

* 

# 

* 

* 


T— 


* 

* 

* 

CO 

4 

CO 

f-H 

rH 

4 * 

* 

* 

* 

♦ 

* 

* 


* 

* 

* 

CM 

* 

in 

r- 

r- 

P- 

* 

* 

* 

* 

* 

* 

« 


1 


* 

* 

* 






* 

*- 

* 

* 

* 

# 

* 


* 

* 

* 

r— 4 

* 

H 



H 

* 

♦ 

* 

* 

* 

* 

«- 




* 

* 

* 

O' 

4 

O 

rH 

O' 

CM * 

* 

* 

* 

* 

* 

* 


* 

* 

* 

4 

in 

CM 

yO 

4 

o 

* 

* 

* 

* 

* 

* 

* 


o 


♦ 

* 

* 

* 

• 

• 

• 

• 

• * 

* 

* 

* 

* 

* 

# 


♦ 

* 

♦ 

• 

• 

• 

• 

• 

• 

* 

♦ 

* 

* 

* 

* 

♦ 


m 


* 

* 

* 

o 

H 

CM 

rH 

CO 

yO * 

* 

•» 

* 

* 

♦ 

* 


* 

* 

* 

rH 

CM 

CM 

CM 

4 

r- 

» 

* 

♦ 

* 

* 

* 

* 




* 

* 

* 

4 

CO 

CM 

rH 

tH 

CM * 

* 

* 

* 

•» 

» 

* 


* 

* 

* 

yO 

CM 

O' 

in 

M3 

o 

* 

* 

* 

# 

* 

♦ 

♦ 


7 


* 

* 

* 






* 

* 

* 

* 

♦ 

» 

* 


* 

* 

* 

rH 

rH 




rH 

* 

* 

* 

* 

♦ 

* 

* 




* 

* 

* 

i — 1 

m 

H 

CD 

CO 

O' CM 

* 

♦ 

* 

* 

* 

# 


♦ 

* 

♦ 

CM 

rH 

r- 

tH 

O' 

in 

4 

-» 

* 

* 

* 

* 

* 


o 


* 


* 

m 

• 

« 

• 

• 

• • 

* 

* 

* 

■n- 

* 

* 

i 

* 

* 

* 

• 

• 

• 

• 

• 

• 

• 

* 

* 

* 

* 

* 

* 


r- 


* 

* 

* 

O' 


CO 

<r 

yO 

co o 

* 

* 

* 

+ 

♦ 

* 


* 

* 

* 

o 

r- 

4 

4 

ao 

CM 

4 

* 

* 

* 

* 

«- 

* 


» — 


* 

* 

*■ 

CO 

CO 

rH 

rH 

rH 

iM CO 

* 

* 

* 

* 

* 

* 


* 

H- 

* 

m 

i—4 

in 

yQ 

r- 

CM 

M3 

* 

* 

* 

* 

* 

* 

i 

i 


* 

♦ 

* 







«- 

* 

* 

■* 

* 

* 


* 

•Cl- 

* 

rH 

H 




«H 

rH 

* 

* 

#• 

* 

* 

* 

•H a> tn 


in 

in 

1 n 

m 

m 

in 

m 

in 

in in 

in 

n 

m 

in 

in 

m 


in 

in 

m 

m 

in 

in 

m 

*n 

n 

in 

in 

in 

in 

in 

in 

in 

(d 3 *0 


r- 

•o 

in 

4 

ro 

CM 

r—i 


1 y 

CM 

1 

CO 

1 

4 

| 

m 

1 

<£> 

| 

r- 

1 


p- 

vO 

in 

4 

CO 

CM 

rH 


1 

rH 

| 

CM 

1 

ro 

| 

4 

| 

in 

M3 

1 

r- 

hJ +J 




































105 



Table XVI. Continued 
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Figure 2. Example of a set of satellite sunset tangent height locations for January-February 1981. Arrows 
show direction of successive measurements. 
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Figure 3. Latitudinal coverage of SAGE tangent locations for 1980 for the sunset measurements. 
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Figure 9. Map of measurement locations for sweep 26, sunset events, July 1-August 10, 1981 
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Figure 10. Map of measurement locations for sweep 27, sunset events, August 15-August 27, 1981. 
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Figure 11. Map of measurement locations for sweep 28, sunset events, September 4-October 1, 1981. 



118 





Latitude, deg 



ui}( 'apn^t^xv 



CM 

a 

$ 

& 

CO 


0 

co 

> 

<v 


0 

0 

CO 


00 

Oi 


CD 

i-H 

>> 

J-H 

0 

0 

0 

0 

*-$ 

<k 

&* 

0 

0 

0 

0 

•-5 

CO 

o 

iO 

CD 

a? 

T3 


f-i 

O 


cC 

O 


a 

CD 


0) 

a 


£ 

a3 

a 

.2 

*■£ 

o 

.s 

*-4-5 

X 

V 

v 

bO 

cb 

Jh 

<D 

> 

<J 

CO 


0 

bJO 


uiX '^pnq-T^TV 



o 

o 


<c 

OCX 

\ 

uo 

M* 

o 

03 

ca 


B 

M 


0 

o 


o 

o 


o 

o 


a 

M 


o 

o 


03 


<n 


O' 

o 


Q) 

U 

o 

4 -> 

03 

U 

& 

E 

§ 


120 


Figure 14. Average extinction and temperature profiles for latitude 55°S, January 16 January 20, 1981. Sunset events; sweep 21. 
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Figure 15. Average extinction and temperature profiles for latitude 45°S, January 20-January 23, 1981. Sunset events; sweep 21. 
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Figure 18. Average extinction and temperature profiles for latitude 15°S, January 28-January 29, 1981. Sunset events; sweep 21 
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Figure 20. Average extinction and temperature profiles for latitude 5°N, January 31-February 2, 1981. Sunset events; sweep 21. 
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Figure 22. Average extinction and temperature profiles for latitude 25°N, February 4-February 6, 1981. Sunset events; sweep 21 
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Figure 24. Average extinction and temperature profiles for latitude 45°N, February 8-February 12, 1981. Sunset events; sweep 21. 
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Figure 26. Average extinction and temperature profiles for latitude 55°N, February 18-February 22, 1981. Sunset events; sweep 22. 
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Figure 28. Average extinction and temperature profiles for latitude 35°N, February 27-March 1, 1981. Sunset events; sweep 22. 





Figure 30. Average extinction and temperature profiles for latitude 15°N, March 3-March 4, 1981. Sunset events; sweep 22. 
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Figure 34. Average extinction and temperature profiles for latitude 65°S, March 19-March 23, 1981. Sunset events; sweep 23. 
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Figure 36. Average extinction and temperature profiles for latitude 45°S, March 30-April 3, 1981. Sunset events; sweep 23. 
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Figure 38. Average extinction and temperature profiles for latitude 25°S, April 6-April 7, 1981. Sunset events; sweep 23. 
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Figure 44. Average extinction and temperature profiles for latitude 75°N, April 21-April 25, 1981. Sunset events; sweep 24. 
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Figure 46. Average extinction and temperature profiles for latitude 55°N, May 1-May 4, 1981. Sunset events; sweep 24. 




unf 'spn^x^iv 



o 

o 


CO. 

N 
l n 

o 

c a 



o 

o 


o 

o 



1) 

u 

3 

4J 

(t 

U 


£ 

V 

E-* 


CM 

a 

o 

a? 

£ 

co 


d 

<v 

> 

(V 

0) 

co 

a 

2 

co 


00 

o> 




& 


Z 

o 

lO 

0) 

xs 

d 

+2 


*-< 

O 


cd 

o 


a 


d 

a> 

Oh 


F- a 

d 

d 

d 

.2 

.2 

*■5 

x 

v 

Q> 

bJO 

d 

f-H 

o 

> 


t- 


d 

b£) 


ui5( 



c 


00 

TT 


d 

# b0 


137 


verage extinction and temperature profiles for latitude 35°N, May 7-May 10, 1981. Sunset events; sweep 24. 
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Figure 52. Average extinction and temperature profiles for latitude 5°S, May 16-May 18, 1981. Sunset events; sweep 24. 
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Figure 56. Average extinction and temperature profiles for latitude 45°S, May 26-May 30, 1981. Sunset events; sweep 24. 
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Figure 58. Average extinction and temperature profiles for latitude 35°S, June 11-June 14, 1981. Sunset events; sweep 25. 
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Figure 60. Average extinction and temperature profiles for latitude 65°N, July 1-July 7, 1981. Sunset events; sweep 26. 
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Figure 62. Average extinction and temperature profiles for latitude 45°N, July 12-July 15, 1981. Sunset events; sweep 26. 
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Figure 64. Average extinction and temperature profiles for latitude 25°N, July 18-July 20, 1981. Sunset events; sweep 26. 
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Figure 66. Average extinction and temperature profiles for latitude 5°N, July 22-July 24, 1981. Sunset events; sweep 26. 
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Figure 68. Average extinction and temperature profiles for latitude 15°S, July 25-July 27, 1981. Sunset events; sweep 26. 
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Figure 72. Average extinction and temperature profiles for latitude 55°S, August 8- August 10, 1981. Sunset events; sweep 26. 






Figure 76. Average extinction and temperature profiles for latitude 15°S, August 23-August 24, 1981. Sunset events; sweep 27. 
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Figure 78. Average extinction and temperature profiles for latitude 5°N, August 25-August 26, 1981. Sunset events; sweep 27. 
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Figure 79. Average extinction and temperature profiles for latitude 15°N, August 26-August 27, 1981. Sunset events; sweep 27. 
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Figure 80. Average extinction and temperature profiles for latitude 75°N, September 4-September 7, 1981. Sunset events; sweep 28. 
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Figure 82. Average extinction and temperature profiles for latitude 55°N, September 15-September 19, 1981. Sunset events; sweep 28. 
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Figure 88. Average extinction and temperature profiles for latitude 5°S, September 30-October 1, 1981. Sunset events; sweep 28. 
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Figure 91. Average extinction and temperature profiles for latitude 55°S, October 20-October 24 , 1981. Sunset events; sweep 29. 
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igure 92. Average extinction and temperature profiles tor 
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Figure 98. Average extinction and temperature profiles for latitude 15°N, November 6-November 8, 1981. Sunset events; sweep 29. 





163 


Figure 100. Average extinction and temperature profiles for latitude 35°N, November 11-November 14, 1981. Sunset events; sweep 29. 
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Figure 101. Average extinction and temperature profiles for latitude 45°N, November 14-November 18, 1981. Sunset events; sweep 29. 



ORIGINAL PAG2 S3! 
OF tOOR QUALITY 




K 2 


CC 

si 

si 

S 2 





Uli{ ' 




ui5( 'aprq-t^t^ 


165 


Longitude, deg 

(e) Temperature (kelvin). 

Figure 102. Extinction and temperature isopleths for sweep 21, sunset events, January 13.41-January 14.41, 1981, at 65.4°S to 63.7°S. 
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Figure 104. Extinction and temperature isopleths for sweep 21, sunset events, January 21.30 January 22.37, 1981, at 46.8°S to 43.3°S. 
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(e) Temperature (kelvin). 

Figure 105. Extinction and temperature isopleths for sweep 21, sunset events, January 24.24-January 25.31, 1981, at 36.5 S to 32.3 S 
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(e) Temperature (kelvin). 

Figure 106. Extinction and temperature isopleths for sweep 21, sunset events, January 26.25-January 27.32, 1981, at 28.3°S to 23.4°S. 






Figure 107. Extinction and temperature isopleths for sweep 21, sunset events, January 28.25-January 29.32, 1981, at 18.8°S to 13.3°S. 
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(e) Temperature (kelvin). 

Figure 108. Extinction and temperature isopleths for sweep 21, sunset events, January 30.05-January 31.90, 1981, at 8.2°S to 2.1°S. 








Figure 109. Extinction and temperature isopleths for sweep 21, sunset events, February 1.20-February 2.27, 1981, at 2.9°N to 9.2°N. 
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(e) Temperature (kelvin). 

Figure 110. Extinction and temperature isopleths for sweep 21, sunset events, February 3.21-February 4.28, 1981, at 14.6°N to 20.6°N. 
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(e) Temperature (kelvin). 

Figure 111. Extinction and temperature isopleths for sweep 21, sunset events, February 5.21 -February 6.28, 1981, at 25.5°N to 30.7°N. 







Figure 112. Extinction and temperature isopleths for sweep 21, sunset events, February 7.22-February 8.29, 1981, at 34.8°N to 38.9°N 
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Figure 113. Extinction and temperature isopleths for sweep 21, sunset events, February 11.17-February 12.23, 1981, at 47.1°N to 49.2°N. 
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Figure 114. Extinction and temperature isopleths for sweep 21, sunset events, February 17.18-February 18.25, 1981, at 53.6°N to 53.6°N. 





gure 115. Extinction and temperature isopleths for sweep 22, sunset events, February 19.19-February 20.26, 1981, at 55.3°N to 52.8°N. 
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Figure 116. Extinction and temperature isopleths for sweep 22, sunset events, February 25.20-February 26.27, 1981, at 45.7°N to 43.1°N. 
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Figure 117. Extinction and temperature isopleths for sweep 22, sunset events, February 27.21-February 28.28, 1981, at 40.3°N to 36.5°N. 
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Figure 118. Extinction and temperature isopleths for sweep 22, sunset events, February 3.22-March 4.29, 1981, at 22.3°N to 15.3°N. 






Figure 119. Extinction and temperature isopleths for sweep 22, sunset events, March 4.23-March 5.30, 1981, at 15.8°N to 7.7°N. 
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Figure 120. Extinction and temperature isopleths for sweep 22, sunset events, March 5.23-March 6.30, 1981, at 8.2°N to 0.8°S. 
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Longitude, deg 

(e) Temperature (kelvin). 

Figure 121. Extinction and temperature isopleths for sweep 22, sunset events, March 18.21 March 19.34, 1981, at 63.3°S to 63.3°S. 
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Figure 122. Extinction and temperature isopleths for sweep 23, sunset events, March 20.21-March 21.18, 1981, at 63.0°S to 62.5°S. 




Figure 123. Extinction and temperature isopleths for sweep 23, sunset events, March 27. 22-March 28.29, 1981, at 56.2°S to 54.4°S. 
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Longitude, deg 

(e) Temperature (kelvin). 

Figure 125. Extinction and temperature isopleths for sweep 23, sunset events, April 4.18-April 5.25, 1981, at 37.8°S to 33.6°S. 
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Figure 126. Extinction and temperature isopleths for sweep 23, sunset events, April 6.18-Aprill 7.25, 1981, at 29.3°S to 23.5°S. 










Longitude, deg 

(e) Temperature (kelvin). 

Figure 127. Extinction and temperature isopleths for sweep 23, sunset events, April 8.19-April 9.26, 1981, at 17.6°S to 9.6°S 
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(e) Temperature (kelvin). 

Figure 128. Extinction and temperature isopleths for sweep 23, sunset events, April 9.19-April 10.26, 1981, at 10.1°S to 0.6°S. 
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Longitude , deg 

(e) Temperature (kelvin). 

Figure 129. Extinction and temperature isopleths for sweep 23, sunset events, April 10.19-April 11.26, 1981, at 1.2°S to 10.2°N. 






Figure 130. Extinction and temperature isopleths for sweep 23, sunset events, April 11.20-April 12.27, 1981, at 9.5°N to 24.9°N. 










Figure 131- Extinction and temperature isopleths for sweep 24, sunset events, April 21.36-April 22.43, 1981, at 75.4°N to 74.3°N. 






Figure 132. Extinction and temperature isopleths for sweep 24, sunset events, April 27.30 April 28.37, 1981, at 67.4°N to 65.5°N. 
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(e) Temperature (kelvin). 

Figure 133. Extinction and temperature isopleths for sweep 24, sunset events, May 2.31-May 3.31, 1981, at 57.0°N to 54.4°N 





Figure 134. Extinction and temperature isopleths for sweep 24, sunset events, May 5.05-May 6.32, 1981, at 49.5°N to 45.6°N 






Figure 135. Extinction and temperature isopleths for sweep 24, sunset events, May 9.26-May 10.32, 1981, at 34.9°N to 30.5°N 
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Figure 136. Extinction and temperature isopleths for sweep 24, sunset events, May 11.26-May 12.33, 1981, at 26.3°N to 21.3°N. 
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Longitude, deg 

(e) Temperature (kelvin). 

Figure 137. Extinction and temperature isopleths for sweep 24, sunset events, May 13.20-May 14.33, 1981, at 17.0°N to 11.1°N. 
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Figure 138. Extinction and temperature isopleths for sweep 24, sunset events, May 15.20-May 16.27, 1981, at 6.4°N to 0.6°N. 
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(e) Temperature (kelvin). 

Figure 139. Extinction and temperature isopleths for sweep 24, sunset events, May 17.20-May 18.27, 1981, at 4.5°S to 10.2°S. 







Figure 140. Extinction and temperature isopleths for sweep 24, sunset events, May 19.21-May 20.28, 1981, at 15.0°S to 20.1°S 








Figure 141. Extinction and temperature isopleths for sweep 24, sunset events, May 21.21-May 22.28, 1981, at 24.2°S to 28.5°S 





Figure 142. Extinction and temperature isopleths for sweep 24, sunset events, May 24.15-May 25.22, 1981, at 34.6°S to 37.5°S 
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Longitude, deg 

(e) Temperature (kelvin). 

Figure 143. Extinction and temperature isopleths for sweep 24, sunset events, May 28.16-May 29.22, 1981, at 43.0°S to 44.3' 







Figure 144. Extinction and temperature isopleths for sweep 25, sunset events, June 8.17 June 9.24, 1981, at 44.6°S to 43.2°S 
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Figure 145. Extinction and temperature isopleths for sweep 25, sunset events, June 12.18-June 13.24, 1981, at 37.2°S to 33.7°S. 









Longitude, deg 

(e) Temperature (kelvin). 

Figure 146. Extinction and temperature isopleths for sweep 25, sunset events, June 14.18-June 15.25, 1981, at 29.7°S to 23.7°S 







Figure 147. Extinction and temperature isopleths for sweep 26, sunset events, July 1.49-July 2.49, 1981, at 66.7°N to 66.7°N. 









Figure 148. Extinction and temperature isopleths for sweep 26, sunset events, July 9.29-July 10.36, 1981, at 56.7°N to 54.2°N. 
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Figure 149. Extinction and temperature isopleths for sweep 26, sunset events, July 13.3CKJuly 14.37, 1981, at 46.3°N to 43.0' 









Figure 150. Extinction and temperature isopleths for sweep 26, sunset events, July 16.24-July 17.37, 1981, at 36.6°N to 32.6°N 






(e) Temperature (kelvin). 

Figure 151. Extinction and temperature isopleths for sweep 26, sunset events, July 19.24-July 20.31, 1981, at 24.5°N to 19.6°N 
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Figure 152. Extinction and temperature isopleths for sweep 26, sunset events, July 20.24-July 21.31, 1981, at 19.9°N to 14.8°N. 
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Figure 153. Extinction and temperature isopleths for sweep 26, sunset events, July 25.18-July 26.25, 1981, at 5.7°S to 11.4°S. 
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Figure 154. Extinction and temperature isopleths for sweep 26, sunset events, July 27.18-July 28.25, 1981, at 16.3°S to 21.6°S. 








Longitude, deg 

(e) Temperature (kelvin). 

Figure 155. Extinction and temperature isopleths for sweep 26, sunset events, July 29.19 July 30.26, 1981, at 26.0°S to 30.5°S 











Figure 156. Extinction and temperature isopleths for sweep 26, sunset events, August 1.19-August 2.26, 1981, at 37.5°S to 40.6°S 
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(e) Temperature (kelvin). 

157. Extinction and temperature isopleths for sweep 26, sunset events, August 4.20-August 5.26, 1981, at 45.0°S to 46.8' 
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Figure 158. Extinction and temperature isopleths for sweep 27, sunset events, August 18.21-August 19.28, 1981, at 43.2°S to 40.3°S. 
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Longitude, deg 

(e) Temperature (kelvin). 

Figure 159. Extinction and temperature isopleths for sweep 27, sunset events, August 20.21-August 21.28, 1981, at 37.2°S to 33.0°S. 
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Figure 160. Extinction and temperature isopleths for sweep 27, sunset events, August 22.22-August 23.28, 1981, at 28.3°S to 21.9°S. 
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(e) Temperature (kelvin). 

Figure 161. Extinction and temperature isopleths for sweep 27, sunset events, August 23.22-August 24.29, 1981, at 21.9°S to 15.1°S. 
















Figure 163. Extinction and temperature isopleths for sweep 27, sunset events, August 26.22-August 27.56, 1981, at 3.4°N to 18.6°N. 
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(e) Temperature (kelvin). 

Figure 164. Extinction and temperature isopleths for sweep 28, sunset events, September 4.31-September 5.38, 1981, at 72.8°N to 72.2°N. 
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Longitude, deg 

(e) Temperature (kelvin). 

Figure 165. Extinction and temperature isopleths for sweep 28, sunset events, September 12.25-September 13.31, 1981, at 64.7°N to 63.0°N. 
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Figure 166. Extinction and temperature isopleths for sweep 28, sunset events, September 17.25-September 18.31, 1981, at 55.9°N to 53.6°N. 
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(e) Temperature (kelvin). 

Figure 167. Extinction and temperature isopleths for sweep 28, sunset events, September 21.18-September 22.25, 1981, at 46.2°N to 42.9°N. 
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Longitude, deg 

(e) Temperature (kelvin). 

Figure 168. Extinction and temperature isopleths for sweep 28, sunset events, September 24.18-September 25.25, 1981, at 35.8°N to 31.2°N. 
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(e) Temperature (kelvin). 

Figure 169. Extinction and temperature isopleths for sweep 28, sunset events, September 26.19-September 27.25, 1981, at 26.6°N to 20.5°N. 
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Longitude, deg 

(e) Temperature (kelvin). 

Figure 171. Extinction and temperature isopleths for sweep 28, sunset events, September 29. 19-September 30.26, 1981, at 7.2°N to 1.7°N. 






Figure 172. Extinction and temperature isopleths for sweep 29, sunset events, October 13.27-October 14.34, 1981, at 70.6°S to 69.8°S 














Figure 174. Extinction and temperature isopleths for sweep 29, sunset events, October 23.27-October 24.34, 1981, at 54.1°S to 51.2°S 








Figure 175. Extinction and temperature isopleths for sweep 29, sunset events, October 25.27-October 26.34, 1981, at 48.5°S to 45.1°S 








Figure 17(3. Extinction and temperature isopleths for sweep 29, sunset events, October 28.20 October 29.27, 1981, at 38.5°S to 34.3°S 
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Figure 177. Extinction and temperature isopleths for sweep 29, sunset events, October 30.20 October 31.27, 1981, at 30.3°S to 25.4°S. 







Figure 178. Extinction and temperature isopleths for sweep 29, sunset events, November 1.20-November 2.17, 1981, at 20.8°S to 15.2°S 
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(e) Temperature (kelvin). 

Figure 179. Extinction and temperature isopleths for sweep 29, sunset events, November 2.20 November 3.27, 1981, at 15.6°S to 9.8°S. 
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Figure 180. Extinction and temperature isopleths for sweep 29, sunset events, November 6.21-November 7.27, 1981, at 6.8°N to 12.7°N. 
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Longitude, deg 

(e) Temperature (kelvin). 

Figure 181. Extinction and temperature isopleths for sweep 29, sunset events, November 7.21-November 8.27, 1981, at 12.3°N to 17.9°N. 
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(e) Temperature (kelvin). 

Figure 183. Extinction and temperature isopleths for sweep 29, sunset events, November 13.14-November 14.21, 1981, at 37.2°N to 39.9°N 
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Figure 184. Extinction and temperature isopleths for sweep 29, sunset events, November 17.14-November 18.21, 1981, at 45.0°N to 46.2°N. 
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Figure 185. Plots of zonally averaged extinction and temperature isopleths for sweep 21, sunset events, 
January 9-February 17, 1981. 
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(a) Aerosol extinction at 1.00 (i m, /? a j.oOi in units 
of 10~ 5 km -1 . 



Latitude, deg 

(b) Ratio of aerosol extinction to molecular extinc- 
tion at 1.00 fim, A,,1.0o/An,1.00- 



Latitude, deg 

(c) Aerosol extinction at 0.45 //m, {3 a ,0A5, in units 
of HT 5 km -1 . 


Figure 186. Plots of zonally averaged extinction and temperature isopleths for sweep 22, sunset events, 
February 18-March 6, 1981. 
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(d) Ratio of aerosol extinction at 0.45 //m to 
aerosol extinction at 1.00 //m, /? a ,0.45//?a,l.00- 



Latitude, deg 

(e) Temperature (kelvin). 
Figure 186. Concluded. 
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Latitude, deg 


(a) Aerosol extinction at 1.00 /im, (3 a , l.ocb in units 
of 10 -5 km -1 . 



Latitude, deg 


(b) Ratio of aerosol extinction to molecular extinc- 
tion at 1.00 /um, /3 o ,1.0()Mn,100- 



Latitude, deg 


(c) Aerosol extinction at 0.45 /im, /3 a? o.45? in units 
of 10~ 5 km -1 . 

Figure 187. Plots of zonally averaged extinction and temperature isopleths for sweep 23, sunset events, 
March 19-April 12, 1981. 
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(b) Ratio of aerosol extinction to molecular extinc- 
tion at 1.00 /urn, /? a .1.0oMn,100- 



(c) Aerosol extinction at 0.45 /um, f3 a ,0.45, in units 
of 10~ 5 km -1 . 


Figure 188. Plots of zonally averaged extinction and temperature isopleths for sweep 24, sunset events, 
April 21-May 30, 1981. 
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(a) Aerosol extinction at 1.00 fin 1 , /?a,i.0(b m units 
of 10 -5 km” 1 . 



Latitude, deg 

(b) Ratio of aerosol extinction to molecular extinc- 
tion at 1.00 jum, /? o ,l.00//?m,l-00- 



Latitude, deg 

(c) Aerosol extinction at 0.45 fim, /? a ,0.45 ’ m units 
of 10~ 5 km -1 . 

Figure 189. Plots of zonally averaged extinction and temperature isopleths for sweep 26, sunset events, 
July 1-August 10, 1981. 
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Latitude, deg 

(a) Aerosol extinction at 1.00 //m, /? a ,l.0(b m units 
of 10 -5 km -1 . 



Latitude, deg 

(b) Ratio of aerosol extinction to molecular extinc- 
tion at 1.00 /zm, 0 a ,i.oo/Pm,i.oo- 



Latitude, deg 


(c) Aerosol extinction at 0.45 ji m, /? a ,0.45? in units 
of 10- 5 km -1 . 

Figure 190. Plots of zonally averaged extinction and temperature isopleths for sweep 27, sunset events, 
August 15-August 27, 1981. 
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(e) Temperature (kelvin). 
Figure 190. Concluded. 






(a) Aerosol extinction at 1.00 /xm, /3a,l.00> m units 
of 10~ 5 km -1 . 



(b) Ratio of aerosol extinction to molecular extinc- 
tion at 1.00 /im, /?a,10o/ An, 1.00* 



(c) Aerosol extinction at 0.45 fi m, /? ai o .455 i n units 
of 10~ 5 km -1 . 

Figure 191. Plots of zonally averaged extinction and temperature isopleths for sweep 28, sunset events 
September 4-October 1, 1981. 
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(e) Temperature (kelvin). 
Figure 191. Concluded. 
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(c) Aerosol extinction at 0.45 /im, /3 a ,0.45i in units 
of 10~ 5 km -1 . 

Figure 192. Plots of zonally averaged extinction and temperature isopleths for sweep 29, sunset events, 
October 12-November 18, 1981. 
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Figure 193. Plots of seasonally averaged extinction and temperature data for Spring 1981 
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Figure 194. Plots of seasonally averaged extinction and temperature data for Summer 1981 
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Figure 195. Plots of seasonally averaged extinction and temperature data for Fall 1981. 
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for the time and location of each SAGE measurement are averaged and shown in a similar format. The 
stratospheric aerosol distribution for 1981 shows effects of volcanically injected material from eruptions of 
Ulawun, Alaid, and Pagan. Peak values of aerosol extinction at 0.45 //m and 1.00 fim were 2 to 4 times 
higher than typical peak values observed during near-background conditions. Stratospheric aerosol optical 
depth values at 1.00 fi m increased by a factor of about 2 from near background levels in regions of volcanic 
activity. During the year, these values ranged from between 0.001 and 0.006. The largest values were near 
the location of a recent eruption. The distribution of the ratio of aerosol to molecular extinction at 1.00 
/im also showed that maximum values are found in the vicinity of an eruption. These maximums varied 
in altitude, but remained below a height of about 25 km. No attempt has been made to give detailed 
explanations or intrepretations of these data. The intent is to provide, in a ready- to-use visual format, 
representative zonal and seasonal averages of aerosol extinction data for the third calendar year of the 
SAGE data set to facilitate atmospheric and climatic studies. 
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